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(54) i Title: MODIFIED BIOLOGICAL SUBSTANCE, PROCESS FOR PRODUCING THE SAME, AND INTERMEDIATE 
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CH 2 (OA 1 ) n - 



CH(OA 2 ) m OR (1) 

CH 2 (OA 2 ) m OR 



(57) Abstract: A modified biological substance having, per molecule, at least 
one polyalkylene glycol oxy group represented by the following formula (1): (1) 
wherein R is a d. 2 4 hydrocarbon group and OA 1 and OA 2 each is C 2 . 4 oxyalky- 
lene, provided that R and OA 2 in the same molecule are the same or different; and 
n and m, which indicate the average number of moles of the oxyalkylene added, 
are 0 to 1,000 and 10 to 1,000, respectively. 
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CH 2 (OA 2 ) m OR 
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-/I/** ^flp £ ftfc£ttWiittltfc# 5 t> © T? *> 5 0 

CH 2 (OA 1 ) n 

CH(OA 2 ) m OR 
CH 2 (OA 2 ) m OR (1) 
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<0 3 > fc&fe p - 8 ©APtt£fcttftft©G P C«B)e©JlS*Sr*i-^-Y-- hT?*>*. 

<EI5> fl^p-l 0©»a^t«»ft©GPCaife©3te*Sr*i-f--y-h-T?ib5. 
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<0 7> y ^trflS** (P 3 2), (p 3 5) T*ttLfc?b£tt©*&*Siife 
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^fvi^ ^H^/uS, -Of-frEy ^y^vf-^S, ^fvi/g, 

Th7f^S, -J^T^l^ ^^f-X^/WS, ^y^fv'/l'S, t^^TV/H, ^-u 

'O^s, ^w^/uS, -ff-fry^ML* h°7 i t/s\'7^-/i'&m(Dj%jkfrm 
I#Wfeft5#, ff*L<tt«*S[l-10OSflj*3ftS, J;5»4L<tt^^3l, 

EI-TfcoT'bJI&oTVvC'fe.fc^ Sfcfiy ^AifcM** UTl^^a y * ftfcttAP L 

iD'ntt^-^VT^UVSro^^f+AP^/^tffoSo mttl 0~1 0 0 OXh*), #*L< 
ttm(J2 0~8 0 0-Cfc*K 35fcl#*L<tt5 0~8 0 0ffeO > L<(41 0 0~8 

0 0t?*S. nttO~l 0 0 &*L< tt0~5 0 OTffolJ, JE£#* L < ft 0 ~ 2 

0 0-e&<3, ttff4L<liO-5 0T?*)5. #Bfc||jte^tBfc:^TH:n#0TNfo5. fl&© 

£ttKi£<fe®~©#y TMuy^D =i-yu*^^S©^K|i^:f4ii#^PS^$^*^/5S, l~ 
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kit, SkTOStf^o-Qh^ 

( i ) y yjBK, arm* m >*#mowmjismffit* 

e>*is„ ztibov^ft-b'g&tiZo ztibv ^mnm$n&%^*tx§&(oji®i®& 
fftKiiRXfti 2~2 2©»jttii#Wfe*i/a. e> <^HiJi&ife«fiafpfltJte@g-e ^ ^ v > u , 

(2) Aft, y y/-?^ #WK«o#ffi*iMto9t 

o) t**s^ *^*k, #y^^K, mmm<D£mm&®% 

If^SVE, If* 5 VK^S^tf &tu5 0 

7tf;vnpy, GABA, W^f, T*^7 ^Vg^tfSW 
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TSft^wev, ^Wt^^riy, £14*}vwe>\ Hlf&ft*^*^ o*^ 

^/nl^y, iiSf^Oif^/^I. IgG, IgE, IgVU IgA, IgD *?©aM8^o 
V. <<V9~ n-Tdf-y (I L-l, IL-2, IL-3, IL-4, IL-5, IL-6, 
IL-7, IL-8, IL-9, IL-10, I L - 1 1 *5 I L 1 2 If:/^ *f) „ ^ 
*-7:rnV (— — J3 . -y) , o^-JWStH^ (a*5J;tfj3M) , v^D77 

miimmh^s jkf rt^itjfiia^^ w«j«*b^ intra*, -f^y ^swwihif, 

*^^st^«!#*,**'>Ky^^-^ h?^7x7^,tKn?-f > yr— 
^fy^7-f, y#— 1?> Txs*7*ci—- tr, 7/v=¥7—tf, r/i/^yfTSt-*, 7v* 

7"P*B^ — 7f/5'^*^7 , 7*H?, ^P:X7— tf, If Jl /Hf 

3 17 a = ^-if ^©^^o * y * a 7-/i'ftir # y ^ p -r-Asmftis «t ut-tn f>©77^^ 
K # y -L- y v?y, # y -d- y *?0>i$g># y 7 5 / $?„ BMflT#!7 * f-y, y 77 * 
^9/— ^!7^^v, h 1 v- 1 ©p^f y^oj:^!. ^v-^ 
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KJTWi/^ K*y/nf^^ y^yfy^ ^/Ww, T'f W-fS'f, t'y^ 
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7 7 ft J 4 h\ x^y-T K, * fry- J 4 K, ^ro^ K, *yj<\ 

WHOtfcBHrtMtO'f'BIJflttt* TIBS; (2) T?^$tb5„ 

CH 2 (0A 1 )— X 
CH(0A 2 ) m 0R 
CH 2 (OA 2 ) m OR (2) 
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» (I I) fc*Stt5Z, R, A'O, A 2 0, n, mfcflifi&fclSICTibS. 



11 



WO 2004/046222 



PCT/JP2003/014844 



h9 

a ^ 

■R 






1 Ih 




\ 


eh m 
Jl « 

' K- 


°\ 


0! 


-< K 

A S 

1 


°\ 


°\ 


1 £ 

w 5 

CO < 


T ^ 

CO Jh 

1 K 
0=0 H 

1 TV 

tsj H> 


I ~ 


T 5 

tsa :,\ 
1 ~ 


• T 

CO J. 

0=0 £ 
1 1 

IS 


Eh % 

- 2 

1 

N 
1 


m in 

5 K 


Eh 

tsi 

1 


1 3 

^ 1 «/ 

in 
1 




Eh 

0=0 ^ 
? 

i 




5 S / 

i w / 
its y 

ITTIi / 

W / *4|| 
#J / ** 

7 x 


1 

0=8 
1 

tsi 

3 1 


1 

0=w=0 

O 
1 


M 

CO 

1 

1 

^ L 


d 

O 

O ( 


1 

tsi 

^ 1 j 



AJ 

HI 
x 

It 

V 

I 



12 



WO 2004/046222 



PCT/JP2003/014844 



h9 

1 N 

w ^ 

■R 


o\ 






Eh 

0=0 2 

N 

1 




H m 

1 S 

Jl « 
/ K- 




O) 
°\ 


ol 


ol 


ol 


Eh X 
1 £ 

U -R 
"A 


Eh 

1 _ 

n T \ 

1 3 

csj K 

1 w 


• T 
? t 


O 

1 1 
1 1 

Q -R 


ol 


1 K 
O=o H 

1 £ 

1 — 


S h 


EH 

iris 

ao h 0 N 
n „\ n n 

-.MR-. 


Eh 
1 

a £ ^ 

a 


1 

MS-? 

I 




Eh 
1 

0=0 £ 

1 c 

1 


K i / 
* / 

its 7 

am / 

7 x 


w 

0=0 
1 

!S3 
1 

s 


0 

1 
1 

3 S 


1 

0=8 
0 
1 

3 2 


1 

1 


w 
0 
0 
0 
1 

IS) 

1 

3 



13 



WO 2004/046222 PCT/JP2003/0 14844 

3-A'**^*t^Ba«fCitt, 0»*.tf7$ Ktt#, 37 5/1, tut^m-Sr, ^ 

4#B83i*ft©T5 /£SrJBv^-tlHM-$i§£\ ;WS3U©*WHiKa), (b), (d), (f), (h), (ik 00 
fcflv^. JEIC0*L<(4 > (a), (b), (d), £Ofc©Rfc:HU &#N%ftJ(lc*|-U * 

%w<D*mm*), (w, (d), (o, (h), o), oo*«t*^a±o«ffltW'H:TSJ64**i.tf ±v\ g& 

K«rRJS**5«*tt, P«ffiS, h0 SH*&ff& ft EMS 

SC£a&£*5#-a*f4, WiBo«fMKo»S*»K:'b Ivvx^, df-i/w-^ T-feh-h 

U/K f^B&^fS'K i^rc^/vx.— 7VK t -•?<}• fir- fvK f Yyt 

A###*U^**iLTWfc;h,S g *«WrJlvvfc<it>jJiv> 0 *&H©f)ill#fc& 

<fi-2 o~i 5 o°C-efe^ 0 SlS^MttO. 5~7 2KMW#0*L<, KfclfrSlXtt, 1 

~2 4B#^T'foS 0 EJ&fcBRLTWu N, N'-^ca^^;H^?k (DCC) , 

{3-V**f->VT%;zfu\?;V) *A>#*M% KttM (EDC) *©»£ 
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iWf&ZtlZAK (aX 00«rfflVNfc«^ttT 5 K»£\ (b)Srffi V^*&» 2«T (dX (hX 

mmoy^m^m^xmm lx t «t v\ 
&#wm*'tt<D*A'*'7h&&m^xem-zi*&* *mw<D* mm*). o>x (cx (dX (ex 

(0, (hX OX (k)£ffiVN5#, ±<9&3;L<fi, (e)£fflV^ 0 SJft»«t, Rjfc*#«*W\ 75/ 
£*;SV**»&-4:iaiC-e*>3. KfcfcllRLTtt* 3 I B NOl4?i?*/Hl4»fcj8 

v^•ct ) J:v^ 0 £©Rj£SrfT3££-e, &ftM&®mk*%W<D*mftk<Dmiz&ft%&tfMi$, 
ZtiZtK (aX (k) SrfflVN^^tt^^^x^^-^, (dX (hX (0*fflv^»^ttf-^* 

-#*-Mgr&#, (c)*fflV^»^tt5?^/U7-f K*&£#, (bX (eX (O^ffl^fc^li^^ 

© * *s'ji>m ~t*& w<d* mwubush * ' 
&#m#jsc© * * wm&fii ^x&m-r z> »e\ m © >f rhkcx <gx g> & js i * 5 „ 

EDc$<Dffi&m*m^xh&\ z<DRj&%n?zkXs *kfrmL®'Rk*%w<D*p mwt 

<Dm\z.&G&£&Mj££tiZ*K (c) *m*&9*tt**3LX i ?A>1MHfi s (gX (j)fcfli 
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3 - i?** ~/kt3 i mfrmmmm^ T/i'* i^**s/ k* 0 ~ 1 0 0 0 

S^$-fr, *igSrT^dfy>rc-r;Wb1"5 0 &v>t? % ^^ug^ t-Bu g#©#®g£J&& 
«U TIH-^ (p) ©fc#**#<5 n^OOft^ 2, 2-S>**/l~- 

i, 3-^^yy^-4-^^y-^(Dim*.mmmm^>^m j ¥ t-Bu s-e#«Lfc 

*^Ktl 0-1 0 0 o^g^*, *m*7A>*M~TA4>+*, Rv ^ % ^vs^u 
^t-Bu^oftBattrjftftttL, TIB-^ (p) ©fc^ftfcfcs 

CH 2 (OA 1 ) n -OH 

CH(OA 2 ) m OR (p) 

CH 2 (OA 2 ) m OR 

3 - i?** y7>-4-^/ 1 toS^^^l^ t-Bu Sfffii Lfcfc, SH4 

£ro~ro OO^/H^J^ *«*7**/u:!t-?v*fcL % »fST?V t-Bu 
a£*©ft«£*«Mft«U n = 0Oft^fc (p) *fcfc£&Lfc*a*^7/u*l^ 

nasi~3©«^tt, 2, 2-S^5vU-i, 3 -my7V-4-^^2--< 

^l^*^*/*-^ (n=l) Wi.^ja-^^s-^ ( n = 2) ^ h 
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yxf uy^y a— yw<^^/uat— (n = 3) y^y ^Lfc^, MM^KTSft 
T-kfi-svmm&WLftMU *ffck:fefifctfc2fi©*»5K^T/udf-i/^4-'Sf">K*l 0~l 0 

0 0*-A-fi<££ii\ 5fcJH*rT/I"*/U:n— • 7VWfc-f 5. ^y-^/Ug^ t-Bu g#£©M 

SSrKftSU -«5t (p) ©{b-&4&£#5 5. 

3^<k&<> X3HWfcifiLfc#«fe-C, KM£©#ll£MtfyT/l^W^y a-vMRilJttSrfiJi 
r©J:5K:L-C#fe*tfc^* (p) ©*S«S*J8v^ # (I) , m (II) lc^L/c#S 

Sfc, » (I) N » (I I) ©W^SSr^rsfMfrB:, &#H*4MffcS«S*«rfc 

U i©«b©«t»M*Sr^#:|Ma»lti:RJS:$*«ri:as-C#5. 0«*.fi, II (I I) fcU^S 
(g) (i). (k) ©ftt»t*rSfW#*JS»fcU # (I) © (a) (e) (f) ©* 

*^^K#infi^H:ft©J:5ft*ft^»ifrt-<5ri«stf#5 0 h^^t L< ttiMWItf , & 

h y pa^&jr* y 9 a, frmiki- h y ? a, **<b* y ? a, h y *a* h*s/ k, 
5„ n = i~ 3 ©«4b£©t^ Vy**i/ K^inB^xsglftf feV«T< -CSv\ m< 
i) hy&mm-bL<im®M<P, 2kBMW-hy ?a n Tk^fc* y ?a^©t/w# y& 

2&#£T, 'O'vvl^P y K^fcf4^<Vi?/w-/a-x'^ Kfc, 2, 2-t^^vl— 1, 3-3?* 
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2) #yvi h>wmMhv<\*m®m*, 2, i-*?**iv-\ t 3-my7^-4-^ 
7KpPHk-7-i>y >7^ **fls#y*A, -rhvtJ** *y->^^ h*^h\ #y *a 

3) hl/®LTfemhL<i*m®M*, 2, 2-S^fvV-l, 3-^yy>-4-^ 
p- WU^y^jfc^^p y h\ 2, 2, 2 - M) 7/VtPx^y^;|,^yi^ n !) K^f 

4) ^ahyttMtKliigl^ 2— O-^V^-drv-ni^y^/p ( n =l) ^>^^ 
l/y^Pa-My^H-T/l' (n = 2) , yy^l/lsWri—jV^l/i/jVaL—trfr ( n 
= 3) <D7k^S£^*>-*/W-jN>-^ n y K^p- Y>v^z/K;vfc^mt> '» y h\ 2, 2, 2 
- MJ ^M-p^^A^y^n y K^-C^tt^-fr, 2, 3-^ 

m\zx p h 1 ~ 4 (c^s Lfc*^*T-Kj£;£*, 5£ ( 9 ) (Dik&m*Wk-tz> r £ ^-e# § o 

T^drW^dr^K#M-a-ii, #fcf|ilJ|5g£;ft,&V^ «T»Ii (C1),IS(C2) t 




CHOH 
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CH 2 OH 
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1 0~5 0t;-e^?^^:5 

is (C2):50~i3 ot©s(tfiST-7;^i/yt^-> vmms-rz, 
»#«poas*5 orj^iHv^ $m*kj£#*5* % ^^vrA^-A^^y-try 
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S/fc^lSfcov^lS, h/i^y, -o-tfy, *>suy, T±h=-b])^, Ifflfcc^vK x h 
7tKP77y, ^pp*/W^ i&fb^U^ ^^*^*3->K, ^f-;V*M75 

®M^if1-r<bT\ 5£ (5) ©fb^roaw^iSTI-S^i^^fo^,, 1 3 o<C J; 9 

T^9*-Hfc©X@lC:jott3, 9 -o<DM2f& £ LTf4, TlHXm (C3) #W£> 
X@ (C3) : mmt LTt h y b^v-K, # y t h KX«* y 

m<mi&<Dr^^ai~T^m, tec uk (2) ^Ttixh^\ 
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/HN^o!) 2, 2, Z-h^/Ptox^^Vt^Pj KftiSttfti*, 7 

(2) ©2r8n?fc J: 9#»lfc«ftW?-3. 

(2) ©Wfi^ifettTIBia (Bl) , (B2) , Xg (B3) **>*5. 

Xm (Bl) :5S (5) t/T^5Ml^t, ^o^y«, 5£ (6) -C**;h,3flj#* 
tip*., 2 0~6 O'CKlfclVCRJ&S*, * (7) OflS** ©ft 

V c ^ 3 V a 
Vb >Vc 

Va:^; (5) ^SftSfc-a-tto^HR 
Vb : jft/NB^^SHo'e/uJS: 

Vc:5S (6) X*m£tl%fc-£ i y!><D*/\'$k 

2 0Va^Vc^3Va 
4Vc >Vb>Vc 

x L* 5 . H> 'a tkm t m^mommm^m® Fas. 

U^CLS 5. Vc>20Va, Vb^4Vctfc5m i®PJ*# 
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CH 2 (OA 1 ) n -OCH 2 - 
CH(OA 2 ) m OH 




V/ 

•(5) 



CH 2 (OA 2 ) m OH 



O 

WS-R 1 (6 ) 

O 



CH 2 (OA 1 ) n -OCH 2 ^^ 

CH(OA 2 ) m O-S-R 1 

6 (7) 

o 

CH 2 (OA 2 ) m O-S-R 1 
O 

>maG®mm, h l< b y * a, *^<b^ h y ^sfe**^- h y 

h y >>a, y y t&mnmmtem&mtf btiztK 0* u*jnttgk*if± 

5&l#©te/B&#J;I;K:ov^t*, 5t (5) <D{t^m^MLXO. sfftt^b l OffiF«**J# 
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<> *^RlS«©tt«±#«r»ft!ira*!*-e2 0 , Cfit±3iS»*LV\ Rfc*MI|K:ovvCttl~ 

EJfcfcKb-Ctt, S*S«rl::*i»K*«©SWtt*l»f^*rffoTt>av\ 2, 6 -Di- 

tert-butyl-p-cresol *OHfl5»JhJW*jD*.Tt) JfcV\ KJS#Jtff 
U ft (7) ©fc#*#£jfc1-5©fc#v\ MTll^o*«fflII 

^7A^n-7.h^77-f w -, fiBIM*m^O»»^afcT* ( 7 ) ©{f^fe£lit$i LT J: V\, 
HI.(B2) :3t (7) Ofl3^*»!l, A (8) ^StbSffr&fc&Jll*., 2 0-8 0^(^*5 

jar*. 

V d >V c 

Vd::& (8) T?***t*fl5-a#©*/HR 

J: 5#SL<r±, 

lOVc >V d>Vc 

R — OM (8) 
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<, SfcRjS»©tttt±#«r#liM-t-5S*-T?2 0 , C£*±*s#*UV\ RfcftMfcovvCttl ~ 

JtS*Sjg - 5 etk# h 3 o SftlclR LT tt> SIS tt fc*i»BWc# OJR»Jtt*Hf^ * ff o T <b A V \ 
X© (B 3) : X{iRjt£« l'0M%£A±©M©*6flKft*»ft-e**"t- 

Xfis ioSi%±9'>^i, BW*#*1^IMTU »t<*«*9*r*fcr, 

*-T5fc«)T-&!9, ^<DTM*mi&-rz>k, actim (bd ~is (B3) zwrnnoms 

(B3) SrHS#t)3SL-CfT5-i:*W*UV\ t=JrV7;^ uyi*S07/v^/n-^ 

i©j:5fcLr#fe^fc* (4) ©fb-a-^ii, mm, K^&au mat* 
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CH 2 (OA 1 ) n -OCH 2 -^, 

CH(OA 2 ) m OR (4) 

CH 2 (OA 2 ) m OR 



m<]&<<y wis t * a (p) ornate, m^um^M^iK ^mitmTtmm, * 
mi&^frzm^. &©i*i (a) (Dfcm&i&fcxmm-tzzkftx'zz. 

5t (4) ©ft^|b|C#fCl~2 0fiJI%3JSff*LV\ lfift%J;t3'>ftV^ K«$ 

-yupas^jf e>*i«. sjSiafticov^-ctt, 4o < C£nF##*b< % 4 oicfcOiSsi^tfy 7 
#bti/cs: (p) ©<&&*«, mm, buhl sftis, *7Mp^f^7^ 
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:o±5iat#5)nfcflsm TIBS: ( P ) -?&t>£ti, HHiftfc 2 fcklfcgSr^Sft 

CH 2 (OA 1 ) n -OH 

CH(OA 2 ) m OR (p) 

CH 2 (OA 2 ) m OR 

i/T/W* UV*© Wf+iP*/Hk*C*> "9 s n tt 0 ~ 1 0 0 0 U mf* 10~1 0 0 0^ 
1-o ) 

#3S9!©5£ (p) ©fls£-fc«\ 5£ (p) o^y r/u^w-y^y =>-/vp^#:©y/ug@^p 

**>T^*uy«*»fc;mvr* T/W'¥/H£RK:-Sr*tb5a#*lfcS©«'fr«rH r d i Ltct 
#, 

Hr d/MpX 1000000^3 
H r d 4-MpX 1000000^2 
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*7-&k LTteSHODEX GPC SYSTEM-ll&;flV\ TE&#S-TiSiJ5££ : fTofc 0 

KN&tt :fh7tKn77V dfg^ :1ml /m in SHODEX KF-801, KF-803, 

KF-804 (I. D. 8mm X 30cm) # y A®g : 4CC : RI X 8 y-ffAJk : lmg/g , lOOul 

5* (4) Oft-&|V e ^7 At 5 V e A© F/Hy^lx., fl|fjEfc"Cai«ltt*S:tf 5. 
4 0*CK:)^ft % * (4) ©fljfrfcl^/WitfU MJ*^T5^2 0*/i/*rJP^ <fc<® 
;**>*A-*x:A<^n y K 6 ^u&SsAnl-S, £©i:# % hAsx-yum* fcSV^ttti* 

^■c»Tb"css*p-r5©asa4Lv^ *©ssm omkj&«:3i$irhtv\ ^jS^-c^*^* 

/V^V^CD h y 5 > 10Ve~20Ve ^7 AWM^fvVSrAn*., 

id SSI 0Ve~2 0Ve;/7A(Dig|if/HrM, *ni&»#U M*-C»*P«, ^=¥f" 

Lfcfc*, 3. 3 8 p pal:*|iJS*l5**J/7^UVi*«©^f /I'ltf'-^a^tMm 

et, 3. o 8 p pm\c^m^^^yr^u^mMmm^Ltc^mm^^^Mt^ti 

Hr d =Mm s / (Mm s +Mm e ) 

roiSfcfC^fcHr d#, 
Hr d/MpX 1000000>3 
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t>mmmT&%~?<o±\?-? Mw/Mn 

Mw/Mn^ 1.07 
Mw/Mn^ 1.05 

Mw/Mn> 1 . 0 7^*5^,li(r»©il!^*^«tt^te^f-l:^#t*##V>r. t fc*#U 
#36W©5* (p) ofls#|fctt, ^vx/v^hpp KtrKJ&StfT^S'yWtolfefcik fi 

^^y^WHii^*^^^ 3. 13ppmftjEKttUi$n5n = 

0 ©»^© ^ JJ ir n - icW* L fc 1 tt© *»K A» fe * ixfc ^ 5/ * * © * 
f^SSl^lMli, 3. 12p pmtfiEfcttiH 3*1,3 #y TMU^^JI =»-/HH©jftIfc36 

^S*^©>^S^€M2 
M2/ (M1+M2) XI 00^10 

M2/ (M1+M2) X100S8 
mTlCMl, M2©^m*-fe^0il*i-5„ 

* (p) ©flS'frlUVf ^9Afc4Vf ^9A©h/l/a^fcJP*., fifffifcTfcifcJftjJcSrfTS. 
4 * (p) ©fl5-fr#»l*/HcJstU h !lxf^7?f2 0*/Mfrflljit, 
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^ym<DhV^/UT?.ym.^m^, hWLKi ov f ~2 ov t *fy Ao&m^su&toz., 

fcffftlOVf~20V£^9A©ft»3:^S r Jin*., AlMftU M£T&*P^ ^^f- 

M2/ (M1+M2) x 1 0 0 > 1 o©t^ Tm\c*i-*m®&&mfcm*i-z±ito s & 

» (p) ©0. 5ffiF^7-*©*|fc|fe4r#f S^Wte 

(B) :(5) ©^*©r^*yH-^/Ufl5©BRfcfej*-f*', 2ffc, &5 V>« 3&|c*$£;as 
»#Lfcfls^* (p) i R^HF*o^itt« 

(C) : (4) ©te^ttOJtt^^/Wfe©^ ^y^VT;W^U^^^|tT±^1-5iS 

J:«J*fW<jfctt\ TISxm (AA) -fa, 5£ (l l) ©#y:E^y^ 

29 



WO 2004/046222 



" PCT/JP2003/014844 



I& (AA) :*S (1 0) X-7FZtlZit'&y>)&, I %MT<D&WX*&m 



(5£^ G {4 2~4fi(D7KmS^^1-^^t)^aS-efcl9> R 2 ttjK*iCl~4<D^k* 

OSml^lOOO, 0Sm2gl 000, 0lm3gl 0 0 0, 1 0^ml+m2 
+ m3 ^ 10 0 0 

xmrzsm, hzw*ztitb<Di%nmx*hz 0 g i, g 2, g 3f*#* 

1^11^3, 0^g2, 0^g3, 2^gl+g2+g3^4 ) 

Glcfe{t5> «fc <0 2 ~ 4 ® tl-^bg-^iSg i: LT»C i^-n^TTa 

l<QM<fa&)t£R z k LTit ^fvHi, ^fvv&, yntf/v^ ^y7*ntV^ t-^ 





(11) 
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ml, m2, m 3 {Col^Tft, 
O^mlglOOO, 0^m2^1 000, 0^m3^1 0 00, 10^ml+m2+ 
m3^ 1 0 0 O-CfcfttftffcffllRSftftl^ ±9#4L<tt:, 2 0 1+m 2 + m 3 ^ 1 
0 0 0©f^fe9, JEI-S^IX tt, 40 gm 1+m 2 +m 3^1 00 0, 
*t>#*L< fi 100 ^m 1+m 2 +m 3^1000 ©*&T?fc5. 

IWiX'Htli, BocTUS, FmocTUl, *^#^f^*«f 

U Fmo 0 149-7**1/=^ h#5/*/U#=/l'*Sr*'t'. 
fiUS*«t»©*^ ftfe^S> RfcttHk «BWPttttJ6©Ifi (A) ©ii<9-?fc* e tK^Stc 

4LV\ 

J:0Afr»Ktt % TKfcjj*1-ie (BBl) ~lf§ (BB3) <Ht?5£ (16) Tf^SJuS 
US (BBl) :S(12) "C*S;ix3fc£*te*|-U Itt'Ma ^flU 5£ (14) T^Sft 

•Mb-£«&£iP*., 2 0<>'6 0ttga:S*, ^ (13) oft^s^ism r©t£\ 

Vj^l. 5 XVh X g 5 
V i >V j 

vh :A (12) TWSftftflrfMfc©*** 
vi : ^py^]©^ic 

Vj :S (14) TJ^SftSfl^fc©-*** 

I&(BB2) :S: (1 3) ©<t-&«fc, * (1 5) -C^**t5ft:^tt4rJP^ 2 0-80 
TC\z.#^XR&£itxa. (16) ©fls^fc&fcSIg. r©£#, ©fti&**/WfcttTB 
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Vk >V j 

Vk : St (1 5) T^iHS-fb^O^HR 



^,(OCH 2 CH 2 ) m1 OCH 2 ^y 
G— [(OCH 2 CH 2 ) m2 OH] g5 



(OCH 2 CH 2 ) m3 OX 1 ] g6 (12) 



(5£tf\ G, ml, m2 s m3, X'WJbtBlCR! g4, g5, g 6 

0Sg4, Ug5^3, 0^g6, 2^g 4 + g 5 + g 6S4) 

,(OCH 2 CH 2 ) m1 -OCH 2 ^^ 

(OCH 2 CH 2 ) m2 OS-R 3 
\ L O J 9 5 

|(OCH 2 CH 2 ) m3 OX 1 (13 ) 



W-S-R 3 (14) 

6 

G, ml, m2, m3, X'tt±|B{C|^ Ct?S>5 0 WfiC 1 , Br, I 

AP^ygK'&S. R 3 f4^ici~i 0©i)ifls***t?fc5. ) 



R 2 — OM (15) 
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,(OCH 2 CH 2 ) mr OCH 2 ^~^ 

G^(OCH 2 CH 2 ) m2 OR 2 ] g5 

[(OCH 2 CH 2 )m30X 1 ] g6 ( 16 ) 



(G, R 2 , ml, m2, m3, XHCOVvttt* ±IB^|^ 

is (bb3) : Rj&m&zm, x\-tB.j&Wi% i o&m%&,±<Dmfe<Dmm&*&m-?frm 

^ (14) <Dik&mz}o^X\^ W^CU Br»*L<, XRW^A-Xs 7 x.->V 

■£tcs SuxficoSST?, ^^^uvm^(Dr;^;v^~^Mm^m^ttib, xm(BBl)~ 
JM (BB3) mtg^iSLT^WSfr *U \ 

s^m*©*^ M^ft, kj^b#w, mmmit, iioit (bd ~ (B3) <Dm<ovh 
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H 2 C-OH 

| 

HC-CL / CH 3 

i X • 

H 2 C-0 N CH 3 



H 2 C-0(A 1 0) n H 
HC-O s /CH 3 
H 2 C-0 CH 3 



H 2 C-0(A 1 0) n €H 2 
HC-0 N ,CH 3 
H 2 C-Cf S CH 3 



o 



H 2 CO(A 1 0) n CH^^ H 2 C-0(A 1 0) n CH 2 ^) H2 f ° (Al ° )nCH ^ 



HCOH 
H 2 COH 



H 2 C-0(A 1 0) n H 



HC-0(A'0) m R 
H 2 C-0(A 2 0) m R 



HC-0(A^O) m H 
H 2 C-0(A 2 0) m H 



(P) 



HC-0(A^O) m R 



H 2 00(A'0) m R 



H 2 C 
I 

HC 
I 

H 2 C 



-OH 

0 N /CH 3 
C 

(/ S CH 3 




H 2 C-OCH 2 
I 

HC-O. XH 3 

I X 
H 2 C-0 CH 3 



O H 2 C-0-CH 2 ^ 



H 2 C-0-CH 2 Y_y 
HC-0(A 2 0) m H _^ 

H 2 C-0(A 2 0) m H 

H 2 C-0(A 1 0) n H 
— ► HC-0(A 2 0) m R 
H 2 C-0(A 2 0) m R 



H 2 C-OCH 2 Y 
HC-0(A 2 0) m R 




H 2 C-0(A<0) m R 



(P) 



HC-OH 
I 

H 2 C-OH 



H 2 C-OH 

I 2 
HC-0(A 2 0) m R 

H 2 C-0(A 2 0) m R 
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Wi-s. 

((b), (d), (h), (i) Oftifcfrife) 
{fc-g^ (p) t h/Uaej/, stf-HlSy **/H/, 7-fch=MJ/K Hflfcx^vK SfcnfVWcc 

l < tiM&lft*', h y xf;v7 5 tr y i?y, 4 - ^y. fvvr 5 / tf y ^y^rotifii, 
y^^> *«Mb*y !7^©«!£g£TlB-j&5£(bi), (di), (hi), (il) -e^nste-a^ 



©vWigjSS*5iit, ^n^H(b), (d), (h), COSr*A-f*ri*J-C#a. ± 
(bl), (dl)K:*Jtt5 W tt CI, Br, I «fc OaRd-Ha/MJ^yjR^fo 9,»*L<W:C1T*>5 0 

-j&5S(bi), (di) % (hi), 01) -e^Sftsfc^toott/Btt-e-tt, ttfcWRttfcv^ -fb-a-^(p) 

*LV\ S^aSiLm 0~3 0 Ot^&SlX, Ht#*L<tt, 20~150tt*fc 
5o E(&R*HIH:1 0#~4 8R#|IB##£L<, 3ElC#*L<tt3 0&~2 4l$|trefc3. 

0 o „ 

.11 M /=\ 



W-S — Y (bl) 

6 



W— CO 




\ >-N0 2 (dl) 
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((a), QdOWttm 

$-vWfc(k)£#fc&, DCC, EDC<Ht©«^#fiT, N-t Kn^i/n^i^* KfclfrS-E 

Mo^/p hyftii, ^^<\mmm*-?ft?o v*»tfiswtm*.®<D®L% 

~5^"^fo5 0 S^ia^ttTtt, 0~2 0 0W*L<, 55fc&£L<te, 2 0-15 
Ot^fcS. EJ&ttWttl 0#~4 8I*IB##4U<, IWtt<(43 0#~1 2B#^T?fc 

y*A, *sMb^by mmi-hvtJ», fcmxytM., *mt* 

t<, 3 6>K:#*b<tto. 5~20li%T?fc5. r o i p t Lt4^ LfcA;^*^ 

mtLXlt, 0~1 0 JEK:#*L<tt, 20~80t-efc5„ SJS&B#^f4l 

((gX (j) o«3S*ft) 

<b^*(p)Sr*^ r-t h= h p;n»©*«*, Fy^, *iMb* y *A^©&$i£ 
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TO. 0 1~5 0M*%*s#*LV\ 72 V n= h JJ /Mg©&fflf)J£fc\ 4»l^ftOISI»:^V^^^ 

fls^«Wp)©m*itstb"co. 5~5ffifm*^#*t<, jEfc#*b<tti~4«M©iKB-e 

Hi Ltlt - 50~100Wtl<, H}C0^U<(4, -20~60ttfe5. RjftB* 
Mttl 0#~4 8«PIW*S»*L<, It»*L<«3 0#~2 4l*|lljT»fcS. «< = hy;H*' 

tth*«ye*a. = y*vK t>b<tt/<?^*^^©ftffiSiJ£H:, #K:i|S!lPgl4itV>as, = 
hy/^lC^-LTO. 0 5~3 0li%T»fc9, &*b<f40. 5 ~ 2 0 3„ 
IglJ2 0~2 0 0°C^»*L<, J5fc#*L<tt, 5 0-15 O'CTfifcS. EJ&PfrlWttl 0 
^~4 8W&f L<, 3Efc»*b<f±3 0^~2 4l*UIJ-C*5o *iffli2~l OMPa 
##*b<, S(cffSL<tt3~8MPaffc5 0 £fc, 2 *flS 7 
^TSrJPxL-CfcJ:^. T^-T^in^5#^OT^-TjE«#tfiJ|?I«^V^^ 0. 1 
-lOMPat'fc^ ItifSL<«0. 3~2MPatfe5. bfcfls£*ttfl*J&©»» 

±fS75>-ft(g\ (j) ft, (b)SrT^=T*ifiaSS*«rfc"et>#5ri:i6S-Ct*. R 

^it,r^^7^x^\7y^^T<Dmmtm^um\tm^,0^.L<\ti o~4 o% 

©iSfflt?fc5o T^sT^OffifflW-S-tt:, (b) ©Mfc#bT 1~3 0 0|TC*>3©as# 

SU^SMSiUlt 0-1 OOttffcSb^ JEKl#*b<W\ 2 0~8 0tf&5„ 

SJBffllil 0^~7 2 WUS L< , 5[{c^*b<f4l~3 6B#ffit%5 0 *fc, T§> 

#(g)> (j) tt\ (b) SrT^=TtSlS$^Tfe#5ii:^T?t5. 

RiliWaWfcoVvttt, ttfcWIRttfcV^ »JL<fi^;~;K 6>*i«. 

7^*=74tt (b) IcStbTl 0~3 0 Olt°/oW*L<> »C#*b<tt2 0~2 0 0 

gl:%T-&S„ b-Ctt, 5 0~2 0 0WtU<, 8 0-1 5 0OT(C^t 
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<tt^^V~5^/UT*fe5„ LTI* S 0~2 0 O^C/WStX, Hlc^f^L<tt, 

2 0-1 2 0 t CT'fe5 0 RfSR^tel 0#~4 8H#ITO?£L<, L < ft 3 0 #~ 1 

±>4TO;L<, 3€iC&£L< ii^/U~5 O^/UT'foSo KfSi&giLTtt, 0-2 0 0W 
^L<,Mt^L<fi, 2 0~1 5 CCT'foSoSJ^^ttl 0^~4 8tfWtL<, 
j€K#3;U<fi3 0#~1 2^-CfeSc ^tfc^tlfitilife^M^fcTiftiiL-ttJ: 

(j)(DT? y\CttLX^/v&.±l}\}x.X5Lfc£&5 0 (el)<Z>teffi#J3-i*(g), (j) (D#^V£Ur 

l <\ jsfeKF*~L < km**- 5 ^t?*>5. ' gjgaQf t"C-crf; 0-2 0 o*c##* 

L<, J€te#£L<tt, 2 0~8 0tffe5„ SJ&RfrWttl 0#~4 8 B#|SW*#S L< , XlC 
#*L< 143 0#~1 2ltra-efcSc fitffl*tt«*LTt>J:V\ feritb*:{lS^»ttB(riEO»*S 
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N— OC 



O 



II 



Q-N (el) 




(Q»***l~7©*fls**aEfca*'t-. ) 
((f)©§S«8i) 

{b^tt(b)*(ft)©T*^-/i'^*i:RJ«S*TT-fe^-/V'flcSr#fclfes IM4*#H:-C*B* 
#fi?£*7 5 i bX\ 7;vft KfWOfcfcS - 1 S„ <b^(b)©«jftriJba*©» 19 

a>e>, &mi-hv?j*, &m$v?j», fomfci-yy^j*, fcmtxvtJ*, i-vvtJ** v 

~3 0 Ot)#&£L<, 30-&£L<«^ 2 0~1 5 CCTfeS. afcHfUBfil 0#~4 8R# 
^^^f^L<, HKl&SIX «3 0#~2 4Btra-efc5. 

o h yft^*, t> U< f*ft«f , (f2)Z*£*/vsk±, b< te^/w- 10 0 *;u<d® 

^tL<,Hl^*L<tt > 2 0~1 5 OttfcS.SfS^ttl 0#~4 8B#|?3flS#£L<U 

(f3)£fflV^^fi, (a), (b), (d),(hX (i)tt< tt(k) i: ^t5itf7t^ -/Vft 

£#5 r (a), (b), (d), (hX (O^L<«(k)roS!l5t(COVNTf4Sfl^Oii!5t?fcSo (f3) 

i:ORiST-f4, ^ i|# RB ^ ^ ^ v > . ft* t< ttfr^ro^n ^Mi^-Cfi 1 ?, (a), 
(b), (d),(hX (i)tjb< f4(k)^1-5(f3)Wtt^fJ^f^ ^e;W*Lb#0£ L<, H{c#£L< 



WO 2004/046222 



PCT/JP2003/014844 



tt> 0~1 5 O'C-e&S, SJCB»Mttl 0^~4 8^M*S#*U<^ JEtff* L < tt 3 0 #~ 
T^hKftli, T-fe^— A#*rO. l~5 0%©*»«iU BBfc !J fR, fiER, &R 

«©lltrpHi~4iciiaEUfc*»»«t>-eip*4M»s*, «J6+5ntas-c#5. RMS 

ittit, -2 0-1 0 0 < C*#*L<, 35fcff*L<tt, 0~8 0iC-efe5 0 Rj£B*|H|tt l 
'0»~2 4#IB39«#*L<, !Etc:#$L<tt3 0#~1 Oftm-PifeS. SJ55f4ji^L-Cffo-C 

% ft v \ itfc&m ftffimomm^mfc xmm t x h * v \ 



(5£f, R\ R , tti8*»:l'>'3©ftft***'e*>t), Wtl^-fJjoT^ J*ftoTV> 
f4CK Br % I ± 5»JRSix5/M3y^JR(-?T?a!>»j, t it 1 ~ 5 ©&$r?ifc5. ) 

«c)©Mftfrft) 

( c ) <Dt;v%zf hmz. K&m (b) ^r#©^r^Jis/s$-a:5 r Ft?#<s 

wi#t#5, fc£tt<b)©®&»±flfi*©»5-e&5. ^T^bR^ttTk, T^a-;K T-feh- 
tL<»*i»ii4'-cfi l 5. f-^^romm^s <k&Mb)\C*tl,X4$* 

~3 0 O*C#0*L<, MtC^t L<M\ 2 0~1 5 OTCTfeS, Rj6B*Mttl 0#~4 8B# 




OR 

W-(CH 2 ) t -CH 



OR 2 

(£2) 



OR 

/ 

H 2 N(CH 2 )t- CH 



OR 2 

(£3) 
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iriST-tS. (b)i(cl)£<D£J&f4, M$©#7°p h t>L< 
£L<te, 2 0-8 OWfoZo Rj£l$B!ttl 0^~4 8ffiB^L<, IW*L<li3 

s 

CH 3 CH 2 0-C-SK (cl) 

U 2&£ 3{tlC!K!)7;^l/^!) =-/HHS:*-f a*Haft^*Tf*>5. 
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<mmm> 

^ttt 'H-NMR&J^GPC&fflV^cio 

< 1 H-NMROM*S> 1 H-NMR^t'tt, H***?*-* A (80 £ JNM-ECP400 *JB 

(G P C Ofttifjjfe) : G P C GPC^fAt LTtt SHODEX GPC SYSTEM-11 

: X h 9 t Kn 77 y Stji :lml/min *7^: SHODEX KP-801, KF-803, 
KF-804 (I. D. 8mm X 30cm) # 9 : 4 0"G tfcfcUIS : RI X 8 -fr ^//H : lmg/g , lOOul 

Mn MwttliWm, Mplit-^ hyWMSt. 

(HJfefcl 1 ) 

(p) (R = >fvH6, A l O, A 2 0 = ^^U^^ym, n = 0 N 
1 0 0 0 0 

mmm 1 - 1 ) 

"tUEtk a*!fe*a*ir, iifi^ifci o o o m 1 ^77^3^2, 2-swvi^- 

1, 3-^y?y-4-^^;-^132. 2 gd.OmoDs "t- hU h*^ K2 8% 

^^y-^gt2 3 1. 4 g(1.2mol), 5 0 0 m 1 Zfiaz., h 

^n!IKl26. 6 g(1.0mol)£MTi!4£/flV^ 2l*|HJj&»H"tSSTi*ii\ Hi- 2 

42 



WO 2004/046222 PCT/JP2003/0 14844 

fo&&1t 0 RfomZMtMlfe, ftffttftKb.p. 93-95*0/266 Pa)U 4- (<<>i?;Utti/*<? 

'H-NMR (CDC1 3 , ft&Um TMS) 5 (ppm) : 1.36, 1.42 (3H, 3H, s, Cm,), ) 
3.45-3.57(2H, m, C&O-CXCH^ 3.73-3.76(lH, m, CHO-C(CH3) 2 
4.03-4.07, 4.28-4.32(2H, m, CH,Q-CH,Ph) 4.57(2H, q, -CH,Ph) 
7.15-7.40(5H, m, -CHzPh) (P hl47x=A'IW«t) 
(HJS$Jl-2) 

lLIf-;*-^ l-lt««Lfc4- 2, 2-^5vW-l, 

9*2 2 2 gd.OmolX J-)\<2 5 0ml, 1^*4 0 0 m 1 *) t 9 , 

*BMb-^ h y *at* p h£7. ofcwrau r* 3 ~!7~Ki 0 0 oj mm:* 

'H-NMR (CDCI3 , ftUnm TMS) 8 (ppm) : 3.50-3.71(4H, ra, CHzOH , CH,Q-CH,Ph) 
3.86-3.9K1H, m, CHOH) 4.54(2H, m, -CHJh) 7.27-7.38(5H, m, -CHjPh) 

(IUkMl-3) 

1, 2-7'P^y-7t-;V2 7. 3g(0.15molK Aft* 1 2 7 g , hV t> A 0 . 

9 g(39mmol : 26mol%)&Jn;t, ft*Sr"*f»a**^fe^*^ h 1) «7A«S»#i-<5*T?SaT?« 

#tfc 0 r. co^^r s l y $ u-^wtiz^ *ft*mmw.mk, iooti;#iu 1 

0 0~1 5 Ot; IMP a^Tto'JE^Jtya^UV^^Kl 4 7 3 g = (33.5mol)«JP^?c^; "H 

8 5 % y T P H & 7 . 5 {Cffig U TIE^tl(pl)^#^. 

'H-NMR (CDC1 3 , ftnW& TMS) 6 ( ppm ) : 3.40-3.80(901H, m, -CH^O (CH,CH, Q)„H. 

CHO(CH ? CH ? Q) m H, q&OCHjPh), 4.54(2H, s, -CH,Fh) 7.27-7.38(5H, m, -CHjPh) 
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GPCM ; 



»¥JS^fi(Mn) : 9978 



10171 



#^t5:S(Mw/Mn) : 1.019 



I?-* hy^i (Mp) : 1 0 044 



W^#^ft(Mn) : 9865 



fiftW^f-JKMw) : 10114 



#^fcS(Mw/Mn) : 1.025 



tf-^hy^fi (Mp) : 1 0 044 



H 2 C-OCH 2 -^ 



HC-0(CH 2 CH 2 0) m H 
H 2 C-0(CH 2 CH 2 0) m H 

(pi) m=Jj$1 12 
Gttt«l-4) 

iB&th ttftttU Dean-stark*^ Rt«fr»tf*f*Lfc5 0 0ml*jE:7? 

^=^±|B^*(pl)«r 10 0 g(lOmmol), h;ny3 2 0 g Srttii*, JOfiS^^*, 

**»i**ufc D aa^»4P«, m> sw^^i 0.12 gdoommoix **yx/i'*ym 

^p!) K6. 8 7 g(60mmol)£Jnx., 4 O'CtT 6B*IHISJ64*fco KfSRSrfciBfc, 
SAth RtJ«JWPff*ftLfc5 0 0ml*Jt79^3^U ^ h 

]) h*^K2 8%**/— 9. 3 g(100mmol)*in*^ 7 OlCT? 6 «$MRjSiS* 

fc. tt^TRfcifc^R**! r^ 3 -!7- K7 0 0 j (ttft{fe^I*aca;£tk») £2 7 g^Px, 
Sic 7 O'C-eil^KfiM^UiiPJ^by b*5'K*K*M4*fc.TO*fc5iMK 
UttfclLlf-*— ~ tta*,BHfc*^A'3 0 0 g % ^rif-^3 5 0 g SrJP&Tiliflr&fTofc,, 

*fffll/fc8**lL tf-* -ItttU mm^^4 0 0 gSr*Px.T4 OtfctMW, 

^frfy* 0 0 gtrlP*rif***ftrffV\ ffUbfcISS***, «*U _Tete£-»(p2)«r 

#fc. 

'H-NMR (CDC1 3 , TMS) 6 (ppm) : 3.38(6H, s, -CH,) 

3.40-3.80(901H, m, -CH,0 (CH,CH, OL CH 3 , CHO (CH,CH, 0)„CH, , CH, 0 CH 2 Ph 
4.54(2H, s, -CH,Ph) 7.27-7.38(5H, m, -CH^ 
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gpcM; <^yt?-*> 



W^ft* ft(Mn) : 10320 



10551 



£#nm(Mv/Mn) : 1.022 



f - ^ h v -fft^FM. (M p ) : 10390 



mW-tyft^MMn) : 10128 



fiftW^*(Mw) : 10452 



##i&:&(Mw/Mn) : 1.032 



h (Mp) : 10390 



H 2 C-OCH 2 -h^ 



HC-0(CH 2 CH 2 0) m CH 3 
H 2 C-0(CH 2 CH 2 0) m CH 3 

. (p2) m=&112 
(SWt«l-5) 

fi#th S*!fc*3&*tf, ft*H& 2UW&*Pff*#Lfc5 0 Om 1 **7?^ = ^±Bfti* 
«Wp2)«rl5g, 5 A*-^^ 0%^*p p n)l 5 g Sftff&tiL * 

OOml, P^t^l 5 Oml ^Px.T#?l.L > 5 2~5 5*0^^^®^ 

HLfeo Stt«xf;V5 0ml, Oml &in*.-Ci&*f S^fc. #6*bfcft* 

fclttt, ttftU T»fls£4fe<p3)«:#fc. 

'H-NMR (CDC1 3 , F*9(j|5JH2p TMS) 6 (ppm) : 3.38(6H, s, -CH3) 
3.40-3.80(901H, m, -CH,0 ( CH,CH, OL CH 3 , CHO (CH,CH, 0)„.CH„ , CH,OH) 
G p c##f ; BcTO^*(Mii) : 10069 MW£**<Mw) : 

10227 #^Sfe«(Mw/Mn) : 1.016 tf- * h >> -f&Hk (M p ) : 10351 

_<#T_^£fc> . ^W^*(Mn) : 9860 _ MW^JKMw) : 10294 
##it£(Mw/Mn) : 1.044 tT— ^ h y^^f * (Mp) : 10351 

H 2 C-OH 

HC-0(CH 2 CH 2 0) m CH 3 
H 2 C-0(CH 2 CH 2 0) m CH 3 
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(p3) m=$)112 

&MM2) ti/U-hMmi (b) , Y=CHs)©^^ (R = *fvl/£ % A'O, A 2 0=* 
n = 0 , ^=F*KJ 1 0 0 0 0 
Jllttf, a*!fcta*f, Dean-stark f % XWWP**# bfc 2 0 Om 1 %]&7J 

*3^±SB{fc-£Wp3)<S:2 0 g(2mmolX r- *ai > 7 5 g Srftii^ jtat$!tfSafD£-fr, 
f&*Lfc 0 M^JftJjlfc % M)if;P7*yi. o 1 2 g (lOmmol), ^y^*yf^cp 
KO. 6 8 7 g(6mmoD*in*.* 4 O^ClCT 6 B#|?i3, Xfc5 OtJTM BfrlRJKJ&S-frfc. KfcM 
5tt«r^R3|(f5W r^g-y-KlOOOj <ttftte¥lii#a£th») Sr 1 . 0 g*P 

MZ&ito Rfi;M?,W&, »5 0 Om 1 tf-# .ftii* % fj^fvH 0 0ml, — 

5 0ml SrAq^.-Cfi*f«rfTofc. tfffitfcltiiS: 3 0 0ml ^^IIRL, &Bfe 
3i^/H 0 0ml 4 0 ^f^l 0 0ml SrJWi"Cf¥Jtft*f *fr 

^trfflUf:MI«St, ftJRU TiB^u-bft ( P 4) &#fc 0 

'H-NMR (CDC1 3 , rtgflOT TMS) 6(ppm): 3.08(3H, s, -SO ,CH, ) 3.38(6H, s, 
-CH3) 3.40-3.80(899H. m, -CH,0 (CH,CH,0)„ CH,. CHO (CH,CH, 0)„CH, 
4.27-4.44(2H, m, -CH,0 S0 3 CH 3 ) 

GPCM; <;* > > jftTOSHP *(Mn) : 10054 fi*¥^#^S(Mw) : 

10214 #^-S5:^(Mw/Mn) : 1.016 f-^Fy^f (Mp) : 10442 

<tW£&> *sp*&^»(Mn) : 9778 fi*^*&^fS(Mw) : 10252 
££»«<Mw/Mnh 1.049 If-* \>?7&Hk (Mp) : 10442 

o 

H2C-OSCH3 
I 6 

HC-0(CH 2 CH 2 0) m CH 3 
H2C-0(CH 2 CH 2 0) m CH3 
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(p4) m = $J112 

mmM3) T^smmn u) )<d&& (r=^^s, a'o, a*o 

n = 0. ^fii^lOOOOOi^) 
tfi&fh W^*Pt^#Lfc:10 0ml^LjiE7 7^=«^±|B^^^-h#:(p4)Srl 

g(0.1mmolX 2 8%TV*-Tfc5 0ml 50tT'3 6 RtHfljf^Lfc, i£iiL£ 6 5t 

JPx, ^Pn*/VAi0mll:t»3ififofc 0 'ftbtiti* p b ft^AJIfctinH- h J> * 
AT'&j&U ^Pa#Wtt*l/fc. 0 Oml JPA. 

■C?ftfcJR*rtfV\ Wfflbfc***!!^ ft*U TI2T5/#: ( P 5) Sr#fc 0 
'H-NMR (D 2 0 , rtttfllip H 2 0=4.7ppm) 6 (ppm) : 3.38(6H, s, - CH,) 
2.93-3.1K2H, m, -CH.NH.) 3.40-3.80(899H, m, -CH,0 (CH,CH, Q)„CH„ 

CHO (CH,CH, 0)„CrU 

H 2 C-NH 2 

HC-0(CH 2 CH 2 0) m CH 3 
H 2 C-0(CH 2 CH 2 0) m CH 3 

(P5) m=$)112 

(mmM4) r^ft k{k«m (f) )<d<&j& (r=^^;ws > a 1 ©, a z o=^^ 

f- n = 0 , ^T-iliJ 1 0 0 0 0 

ilfifh £*Sfcf?i&*43\ Dean-stark <g\ 3SlV»WSr#Lfc 2 0 Om 1 
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*=»^±BB*5'l'— Http4)*l 0 g(lmmol). h^>4 Oml £tfc&#-> M&5I$5ft£-£> * 

U mm^m\^1t 0 ta&fh mWm^ Dean-stark 

RXF&M i g*tt\stcl 0 Oml ^77^3^ 3, 3-^ h^V-l -^o/V^H 4. 
8g(0.1molK b/1^^4 Om 1 £{ti2^ JPfUiSs;*^ 7k#£*$l&£ Lfc. M^friP 

!7^0. 3 6 gdS^mmoD^P^, m%.~?mM1r% *T 2 Htlffl ®ft Lfc„ 
&JI7 h !J KJS««r±IBIIbic«rfTofc<k-e'»(p4)©AofcAJ679^3 
1 1 0°CT-1 2WHWRi&**fc. KJS*S:4 0tSt^I, ^^£81*0. 3 
6 g(2(hnmo0fcin*T3 0#»#ffe, 2 0 %*itt* 5 Om 1 fcjbP*., 8 5 % !> ^KSrflVvC* 
l<DpH&7. OtPSELfc. ±/i© W^VJifciofclft, zMf& ^on*W (it 2 0tt 

^PP^ASrfiU »»«rfrofc. »tt*fc»»*^5 Oml &M*.xmm&M&. 

5 Om 1 Zto%.Xm$k&$tm£T£tCo #&*lfcf$*«MtU S»xf/U5 0ml«; 
Al*.-GtaMflftU ^f-^5 0ml«rlOitTff*ilS*«r*fffl***:. 3 El 

'H-NMR (CDC1 3) rtSMUfllTMS) 8 (ppm) : 1.20(6H, t , -CH 2 CH 2 CH (OCHjCH,) 2 ) 
1.88-1.92(2H, m, - CHjCHjCH (OCH 2 CH 3 ) , ) 3.38(6H, s, -CHj) 

3.40-3.80O07H, m, -CH,0 (CH,CH, Q)„CH, , CHO (CH,CH, OLCH, -CHa-O-CHzCHaCH 
(OCH,CH,) 2 ) 4..64UH, t, -CH,CH,CH (OCH 2 CH 3 ) 2 ) 

G P C##r ; >f > > RWdfKMn) : 9898 SSW^ *(Mw) : 

10076 ££|fc*(Mw/Mn) : 1.018 ^bs>Wi (Mp) : 10215 

<fcW±ft> i:¥*&^4(Mn) : 9297 fifi¥*S^^S(Mw) : 9932 

#^m^(Mw/Mn) : 1.068 IT-* h y^Stf-* (Mp) : 10215 

H 2 C-OCH2CH2CH(OCH 2 CH3)2 
HC-0(CH 2 CH 2 0) m CH 3 
H 2 C-0(CH 2 CH 2 0) m CH 3 
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(p6) m=ft]112 

mnw4-2) 

fcfettfcT-fe*— /H*(p6)©4 g&2 0 Om 1 If— ^tt*»9 i 9. :t^£&7k 8 0 g 
fc*HjfcT*tft«r*j)Mft, 8 5%y ^ttSrfflV^pHSrl. 5^HaEU*»t?2«ffll!JB*Lfc. 

A£l 6 g*in*.-C*«*3*, 3 0%*Hfl3^-hy 9A**ttH:-CpHSr7. O^flS 

«:A)it-CAiattEMttx ^t^6 0ml ftJp*.tlS*t«fW**, «Lfc 0 #fe;h,fc*M&fc 

2 0 0ml fc 9, h^xy3 0mKSI^3 0ml ttxtjfflSIt, 

^tv6 0m l fcanjfcT8**rJ¥#&ftti3li\ ttftU IfcjftU T»TA^»t K# (p7) 

'H-NMR (CDC1 3 , rtflMMlTMS) 6 (ppm) : 2.65(2H, m, CfcbCOH) 3.38(6H, s, 
-CH3) 3.40-3.80(903H, m, -Cl^O (CH2^0) m> OTOCCH^O^, CHaOCHaCHjjCOH 
9.78(1H, m, CH 2 COH) 

9 

H 2 C-OCH 2 CH 2 CH 
HC-0(CH 2 CH 2 0) m CH 3 
H 2 C-0(CH 2 CH 2 0) m CH 3 

~ ( P 7) m=&112 

1 OOmM y >m2frm-rhV !7A*^5 0ml ^7/ h!i t Kn«5BH-hy 17 ^ 

6 3 m g ( 2 0 mM) 4r*PitT»»$*fc. - <D®Wi 1 m 1 ~ OVA (ALBUMIN, CHIKEN EGG 
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#^ft$J4^) 5. 0mg(0.lMmolX 7/Vft K#(p7) 1 0 0 m g SrJtox., M"? 1 2 ISIfflfc 

ummz o m i «rS£n, 2 #3 o^Antatfe. Kfv^ait h 

y j?A-jK!J7^y^7 5 K^V«ft«t» (4-2 0%) £WLfc. Sfe£f2C B B o 
fc. teSUrBlfc^f. (A) (B) ttOVA©*, (C) 

(Bio-rad Broad range SDS-PAGE standards) 9 , i^k^H^ik 201000, 130000, 94000, 
48600, 36400, 29800, 20600, 6600 (DAls KSr^fo 

£*L (A) fc&^T, fl»OVA©/^Ktt»ff*f, OVAl^fJbfcOl- 
l 5flgfo{b'6 > »(p6)©IMI|fS:g»tfc*S'lJ:fta-*-*^?-*o/<^ KaHMteftfc. 
Gfcltfle) 

^7V hyt Knfi^^hy ?A6 3mg (20mM) **9/—A> 
SOmlNHHt. rojf«2ml>f>'s, TVWx k Kft(p7) 0 . 5g, n-^;V7$^ 
5 0*i 1 SrJpa.TM'T? 1 8 R#|?eg|# Lfc 0 y »i»SrfTofc«, Kltiftl!:* 
np*M2 0ml, 2 0%*it*20ml trlP*.-C*llW^frV\ ^©ttWtW^S: 3 [hI^ <9 jg 

xf/V2 0ml^DttM^i, ^*f-^3 0mlfclP*.-ClSft«r*fttJ**, WRLfco 
1 0 0m 1 t'-* — i (9 , Slif/l/2 0ol **PifClPta»#||, ^^rf" 
X2 0ml tap*Tlt**flF*«fttl**, IftflU ttttU TEft^tt (p8) £#fc 0 

H 

H 2 C-OCH2CH 2 CH2N(CH2)3CH3 
HC-0(CH 2 CH 2 0) m CH 3 
H 2 C-0(CH 2 CH 2 0) m CH 3 
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(p8) m = ^]112 

(mmm e -2) ^mmm^t»m 

^IfclBft^ft (p 8) 1 2mg&tr>5 t 10 0mM!Jyi«i (pH=8. 8) 

imi zmz-x. 7 6X>*®+\cxi 2tmmwLtc 0 m^mtmwmn, cpcmfe&ni 

fc„ tt&*B2, 3Ktf1- 0 H2ttfl5^« (p8) ©MttWf-y^'/v© GPC K 03 

r± (p8) ©jpaai?-y^A'©GPc^-ir-h-e*>5. 



Shearwater Polymers, Inc. i. <9 MX Lfc^fiSft 1 0 7 0 0 <DT!Bfc-£tl(p9)£ 1 0 7 m g 
tr 5 t «J , n-^W 5>10m 1 Bnc *A-A 1 m 1 tJPitSfflT? 1 8 R3rfflft# Lfc, 

Oml*iP*.-C»ftSr*flil**, tttfe. #6*bfc#*S:l 0 0 ml tf-#— »fc •} , BEBfe 

ttftU TTBft;**(pl0)t#fc. 



H 9 

NCO(CH 2 CH 2 0) m CH 3 




HO 

NCO(CH 2 CH 2 0) m CH 3 



OH 



II I 




(CH 2 ) 4 d 

NCO(CH 2 CH 2 0) m CH 3 
HO 



(CH 2 ) 4 

NCO(CH 2 CH 2 0) m CH 3 
HO 



(p9) m=#J118 



(plO) m=$I118 
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m%*m4, 5tc^i- 0 m4Mt&®> (pio) <rm%miri/-?)\><r> gpc k bisk 

(p 1 0) (Ojgi&&1f>-7 p yV<DGPC?--r-hT-&£„ 

HI 2 , 3 ©«#*»fe, *»W©fc£fcttto*^H:jB#1* x *5V>SfcftttSr*i-r. t tfiSStufc. 
0 4, 5 tfc&M© (p 1 0) T?ttl/2^*#*SJ|ft2 5%£j&LT*5<9, 

(HJfe0!|7) fl^flj (p) (R = P«^S, A»0, A 2 0 = ^^^^U>S, n 

= o % $f=i-mm 19000 <om&) 
m&mi-z tmt%mzx, **v>**n/Y2 sso g<64.8moi)«rtfc&*, Trnt-sm 

foil)***:. 

'H-NMR (CDC1 3 , TMS) 6 (ppm) : 3.40-3.80(1733H, m, -CH,0 (CH,CH, Q)„H, 

CHO (CH,CH. O)_H. CH,OCH,Ph) 4.54(2H, s , -CH 2 Ph) 

7.27-7.38(5H, ra, -CH 2 Ph) 

GPCM; < V t?- * > &¥*&#*ft(Mn) : 18521 M¥*&#^*(Mw) : 18758 
£#tScS(Mw/Mn) : 1.013 tf^hy^f (Mp) : 19108 

<fc"-*£fl:> $c¥*9#^*(Mn) : 18403 fi4TO#**(Mw) : 18913 
##fC&(Mw/Mn) : 1.028 tW hyWi (Mp) : 19108 




HC-0(CH 2 CH 2 0) m H 
H 2 C-0(CH 2 CH 2 0) m H 



(p1D 



m = $j216 
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mmm7-2) 

MMWl -4 tm^mm^X, (pll)Srl 0 0 g(5mmolX h;Hy3 2 0 g, h- ]) x-f-jUT 
O6g(50mmolX ^^y^*yf^n !) K3. 4 4g(30mmol) > M >> A ;>< h ^ 
i/Y2 8%*? S -^mm 9 . 6 5 g (50mmol)^fflVNT, TfS<b-a^(pl2)£#fc 0 
'H-NMR (CDC1 3 , foUUm TMS) 8 (ppm) : 3.38(6H, s, -CH, ) 
3.40-3.80(l733H, m, -CH,0 (CH,CH, Q)„ CH 3 , CHO( CH,CH, 0)„CH, , CH,OCH,Ph) 
4.54(2H, s, -CH,Ph) 7.27-7.38(5H, m, -CH 2 Ph) 

GPCM; <^ ^t?-*> *(Mn) : 18365 fi*^#^fi(Mw) : 18602 

##ftfeg(Mw/Mn) : 1.013 t°-^ h y^^f-S (Mp) : 18992 

<tr-^*#> $c¥*S#^*(Mn) : 18290 MW^SCMw) : 18861 
##f(g(Mw/Mn) : 1.031 hy?&Hk (Mp) : 18992 



HC-0(CH 2 CH 2 0) m CH 3 
H 2 C-0(CH 2 CH 2 0) m CH 3 

( P 12) m=$?j216 

(^JS^7-3) 

«t« 1 ~ 5 t Wi CmfftCT, TlB^^(pl3)Sf#fc. 
'H-NMR (CDCI3 , rtlfUM TMS) 6 (ppm) : 3.38(6H, s, -CH 3 ) 
3.40-3.80(1733H, m, -CH2O (CH,CH, Q) m CH 3 , CHO(CH 2 CH 2 0) ra CH 3 . CH,OH) 
GPCM; J > > $c¥*&#^fi(Mn) : 18395 M¥^#^fl;(Mw) : 18632 
#£tfc&(Mw/Mn) : 1.013 h yf&Hk (Mp) : 18989 

<tT— *£flc> SW^^HKMn) : 18146 S4¥&#^S(Mw) : 18750 
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I?-* Yy-fft^ (Mp) : 18989 



H 2 C-OH 

HC-0(CH 2 CH 2 0) m CH 3 
H 2 C-0(CH 2 CH 2 0) m CH 3 



( P 13) m=&216 



®, A'CK A 2 0 = ^^f-u^S, n = 0, ^fl«1 9 00 0OjH 

■itth Dean-starkW> Xt/tfOTfcttbfc 2 0 0m 1 *j£7? 

^a^±B^#«(pl3)Sr 2 0 g(l.Ommol), MJ^A50mg, F;HyiOOml^tt 

ii*, M3S8f££-fr, Lfc 0 3 7mg(1.2mmoDSrln 

l 0 5*CT*i 2#M£££*fc. KJ&»7ft» SJ6«Sr4 OTCKUWPU N-fc 
A^|/f ? K 1 5 0 m g (1.3mmol\ $?S/£ B^^/P*^/#^ 5 K 2 8 9 m g (1.4mmol)£iP 

/V5 0ml fc;bn?tfc^ ^^rf-vi 5 Oml Sr*p*.-C»ftSrWW**fc. flffflLfc&iil&S® 
W-HWrflfflt**^ 1 0 0 m l SrJP;tTJnfiS#fc, ^.df-f yi 0 0m 1 SrinfcTWfiittfii 
fllStffc. *fWLfc»ftS:5IS, ttftU TIB3/>^»^5 K^*7vW*(pl4)£#fc„ 
'H-NMR (CDC1 3 , ft^WM TMS) 8 (ppm) : 2.07(2H, m, -OCOCHaCHjCHaCOON-) 
2.50(2H, t, -OCOCH,CH,CH,COON-) 2.72(2H, t, -OCOCH^HaCl^COON-) 
2.84(4H, s, succinimide) 3.38(6H, s, - CH« ) 3.40-3.80(1731H, m, -CHp (CH,CH, 0)„ 
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CH 3> CHO CCHaCHz O^CHs) 

4.10-4.30(2H, m, -CH,OCOCH,CH,CH,COON-) 

O O <L 
H 2 C-OC(CH 2 ) 3 CO-N 1 

I ° 
HC-0(CH 2 CH 2 0) m CH 3 

H 2 C-0(CH 2 CH 2 0) m CH3 

(p14) m=^216 

p--Y o7i^-^- bfcO& I (d) (R = ^fvVg s A l O, A 2 0 = ^ 

n = 0, 9 0 0 0©!^ 

SSth Sfc*!fc*»#tf, Dean-stark tf, RtW&*P*4rtt Lit 2 0 0 m 1 %&7 y 

^3^±fB^#3(pl3)?r2 0 g(1.0mmolX h^Vl 0 0ml Srtfc&3K JPflfcSHfc 

/HOOmimfct, ^iJ-^2 0 Om 1 &Jp^.T*SftS:«fW**fc. ffittt LfclS*«r3 
»U »**»fik*^H 0 Om 1 SrlP*.-CilPJa*#!l, 0 0ml &;&P;iTBTO 

h#(pi5)tr#fc. 

'H-NMR (CDC1 3 , l^|f|5OTTMS) 6 (ppm) : 3.38(6H, s. -CHO 
3.40-3.80(1731H, in, -CH.0 (CH,CH, OL CH 3 , CHO (CH,CH, 0)„CHj 
4.30-4.50(2H, m, -CHjOCOOPhNOa) 7.39(2H, d, -Ph N0 2 ) 
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8.28 (2H, d, -Ph N0 2 ) 

o „ 



H 2 C-OCO^~^-N0 2 



HC-0(CH 2 CH 2 0) m CH 3 
H 2 C-0(CH 2 CH 2 0) m CH 3 

(pi 5) m=$21 6 

(JdMIl 0) 

ffr&fc (p) 0&f& (R = A'O, ^0 = ^x^1/^ n=^I15 > 

$19 5 0 0 

ift£fh »«M», Dean-stark H\ XlflftSf W&ttUt 5 0 0ml 7 

* a^^afeW 7-3 T?# fe*lfcfl2-6-*(pl3)Sr 6 7 g (3.5mmolX 00ml 

*9S*-A#mO. 4 1 g(2.1mmol)^iPX, 7 OtCWU tt*/<^y y^&frVfctf 6 h 
;ny-^y^|^2O0ml Sr9*Ufc.r©j$»Sr 5L^-- u-^^tii*, 
*rt^S***ft, 10 0TCfc#aU 10 0~15 0°C, lMPattTO^fxfl'V* 
*fK9. 2 g<0.2mo0«:Jn*.fc** Mfc 3 RtHSftfrflKitfe. fcffiteTsteEJfc©*?- 
*$/K2f*, Rtf r-/Kxy&|&ic&, 6 0 TCf£f£*P LT 8 5%y yWtttpH 5:7. 5 
MMEU TIBfl3-&«Wpl6)Sr#fc. 

'H-NMR (CDC1 3 , f^SP^pTMS) 6(ppm): 3.38(6H, s. -CH,) 
3.40-3.80(1853H, m, -CH,0 (CH,CH, 0)„ CH 3 , CHO (CH,CH, OLCH, -CH,0 (CH,CH, 0)„H) 
GPC^If; f I*-*) 3&¥^#^S(Mn) : 19153 *£¥J$#^fi(Mw) : 19462 

#^ScS(Mw/Mn) : 1.016 fcT— * r- (Mp) : 1 9 6 1 2 

(fc°-*£#) jRW^JKMn) : 1 8 4 7 3 m*¥*&#^*(Mw) : 1 9 0 8 7 
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#£*£<Mw/Mn) : 1 . 0 3 3 \?~9 r- yWi (Mp) : 1 9 6 1 2 

H 2 C-0(CH 2 CH20) n H 
HC-0(CH 2 CH 2 0) m CH 3 
H 2 C-0(CH 2 CH 2 0) m CH 3 

(p16) m=i&216 n=|S)15 

mmm 1 1 ) 

^e/U-b#C»I (b) % Y=CH 3 )tO-a-^ (R = ;*?VVg> A l O, A 2 0 = ;*-=»f v^^l^S, 
n 1 5 % 1 9 5 0 0 <Dm&) 

flLSfK l*!*§a*ff, Dean-stark^, ftWMPtftttLfc 2 0 0 m 1 %&7 7 

*=>~._hfB{fc-g-i&(pl6)£r 1 0 gCO.SmmolX 5 g SrftiZ^ #Pf&5»5fc$-£> 

§||&*Lfc 0 M^Jft&ft, hyxf;U7$y0. 2 5 3 g(2.5mmol), *9ls*>V*V&9u 
V K0. 1 7 2 g(1.5mmoO*iPit, 4 0tlCT6l^ Hi- 5 OtT* 1 «SIH£l&i**fc. 

l>3— 17- Kl 0 0 0J £0. 5 gJPx, 6 0ttlM»U 
Mfeja*lo^ 9 >'XA'*i'Wl<D Y V ^;VTX ytt&fflUM&SIS*;/*:. KJ£tt£5iifc, it® 

£3 0 0m 1 If— # -ttjA^ fffi|aif-/U5 0ml, ^fy7 0ml $rJn*.T**f SrfTo 

fc. WttJUfclS** 3 0 0ml If-* -i£&U 0ml SrJnx.T4 0 c C(CT*P 

s/u-hfls ( P 17) 

'H-NMR (CDC1 3 , ftSBOT TMS) 6(ppm) : ~3.08(3H, s, -SO3CH3) 3.38(6H; s, 

-CH3) 3.40-3.80(1851H, m, -CfcbO (CH,CH, OL CH 3 , CHO (CH,CH, Q)XH, -CHjO 

(CHjCHjO^OOCHa) 4.37-4.39(2H, m, -CH 2 0(CH 2 CH 2 0)„. 1 CH 2 CH 2 0 SOOCH 3 ) 

G P C##r ; <P< W f > SWS^SCMn) : 19253 JMW*&£**(Mw) : 19601 

£#fc£(Mw/Mn) : 1.018 tT— ^ h y^fft (Mp) -.1 9 7 7 0 
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&¥*&#^i:(Mn) : 18400 MTO^F*(Mw) : 19140 
##tfc£(Mw/Mn) : 1.040 bf — ^ f- (Mp) : 1 9 7 7 0 

o 

H 2 C-0(CH 2 CH 2 0) n -SCH 3 

I o 
HC-0(CH 2 CH 2 0) m CH 3 

H 2 C-0(CH 2 CH 2 0) m CH 3 

(p17) m=i&216 n=$15 

mmm 1 2 ) 

7/V7tFI(»I (f) )<D&]& (R = y^/vS % A'O, A J 0=t^J'xfl/yS, n = 

$15, $ri-mm 19500 

OKlkfll 2-1) 

i&gfh £*Bfc£fc*tf, m#«> Dean-stark RXfim^H^lt 2 0 Om 1 %&7y 
^=i^_hf2^ i/V— M$:(pl7)§rl 0 g(0.5mmolX Om 1 £tfcj&^> iP??&31i5fD£it:, 

U M^Wdbfc. fflAtK SSKfcta**, ®nm. Dean-stark 

RXF/bW'g ZttLtcl O 0ml %m77*^^, 3, 3 - i?*. h 1 -7"n/V —A- 7 . 

4 g(50mmolK h^4 0ml fcttii*, jlDjRai***, *#*#iMfc*Lfc. g?fi^&£P 
&Ji^ h- y l)AO. 17 g(7.4mmol)SriDX., 2 IfllHWf Lfc. &JR^ 

h y ^A©»^?im^,KJS^^±|5lia*^^ofc{b^(pl7)(DAo^^77^=i^gA 
U 7 0^T?4l*|iBK*4*fc; "EJS*fc4 7>tl4T?JWffli~, ^#y$iiO . T8 g(iOmmol) 
SrAPx.T3 0#3f##, 2 0%£&7k3 Om 1 £*n;t, 8 5%y ^&fflV^2kJl©pH$r7. 
OfcflfiELfc. ±«©b/U3iyJiSrio*:||, 7Mf£* p u*/uj»\z.X 2[al&ffl U h/w^ 
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1 &flP*.-C8*Sr#ttiS*fc. U BWt^yus 0ml 4rJq*.Tina«# 

'H-NMR (CDC1 3 , ftgPOT TMS) 5(ppm) : 1.20(6H, t, -CH 2 CH 2 CH (OCH.CH,) 2 ) 
1.88-1.92(2H. m. - CH,CH,CH (OCH 2 CH s ) 2 ) 3.38(6H, s, -CHU) 

3.40-3.80(1857H, m, -CH,0 (CH,CH, OL CH 3 , CHO (CH,CH, 0)„CH, -CH,0 
(CH,CH, Q) „CH, CH,CH (OCH,CH„) 2 ) 4.64(1H, t, -CH-jCH-jCH (OCH 2 CH 3 ) 2 ) 

GPC^Df; »3pJS^*(Mn) : 19318 MfcW&**CMw) : 19699 

#:9M(Mw/Mn) : 1.020 tT— ^ b (Mp) -.1 9 7 7 0 

<bT— fC^^iMn) : 18302 MTO&^SCMw) : 19168 

##@c£(Mw/Mn) : 1.047 If— ^ h yZfft^-Bi (Mp) : 1 9 7 7 0 

H2C-0(CH2CH20) n CH2CH2CH(OCH 2 CH3)2 
HC-0(CH 2 CH 2 0) m CH 3 
H2C-0(CH 2 CH 2 0) m CH3 

(p18) m=ft|216 n=i&15 

GSiMU 2-2) 

#k*bfcT-fe*~/W*:(pl8)©2 glrlOOml f-*-^fi^(9 £ <0 , 4 0 g 

fcfll*.Tl&i&*»A*&, 8 5%y ^KtrffiV^TpHtrl. 5HW»USfiT2l#|H|»#Ufc. 

8 g.fejp*.r»*4* ? _3 0 %7KH^^h J) ^AtKW^t p h ft 1 . 0 hw»e 

U ^nn*/Vi*ttttJ£3|E!tTofc 0 ftfctufc* a a *^AJg h V V A-eftjft**, 

m l *toz.XtoimM'&, Oml SrlPiLTittASrWttJ*^ iS&Lfc 0 WfeftfcUr 

SS:200ml If— ^IH? k 9, Yfr^sZ Oml , ffim^^S Oml Sr*P*.TJPil» 
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1 9) 

'H-NMR (CDC1 3 , ftftip TMS) 5 (ppm) : 2.66-2.69(2H, ra, CfcbCOH) 
3.38(6H, s, -CHj) 3.40-3.80(1855H, m, -CH,0 (CH 2 CH 2 0) ra CH 3 
, CHO (CH,CH, Q).CH, -CH,0 (CH,CH, Q) .CH, CH,COH) 
9.79(1H, t, -CH 2 CH 2 COH ) 

o 

H 2 C-0(CH 2 CH 2 0) n CH 2 CH 2 CH 
HC-0(CH 2 CH 2 0) m CH 3 
H 2 C-0(CH 2 GH 2 0) m CH 3 

(p19) m=^216 n=$tl15 

(SHWl 3) 

h#0#I (b) , Y=CH 3 )<D-a-^ (R = **7l'S, A^, A*0 = l^iS, 
n = 0 , #^ft#*J 1 9 0 0 0 

<fb£* (pi 3) tMfiU 3Wt«2ii3i*o*ScKr, Tls^vu-b* ( P 2 0) * 

'H-NMR (CDCI3 , AftM TMS) 8 (ppm) : 3.08(3H, s, -SO3CH3) 

3.38(6H, s, -CH3) 3.40-3.80(1731H, m, -CH.0 (CH,CH, Q) m CH 3l 

CHO (CH,CH, OLCH, ) 4.27-4.44(2H, m, -CHjO S0 3 CH 3 ) 

GP C ftffi; ... C* V f-^_) *¥«S^*(Mn) : 18435 M» W£-?-*<Mw) : 18682 

#^fcS(Mw/Mn) : 1.013 fc 9 -* h y7fr?m (Mp) : 1 8 7 4 0 
(t°-?£#) JftW^-T-iCMn) : 18081 M¥##^&(Mw) : 18721 £#f*g 

(Mw/Mn) : 1.035 h VfQttt (Mp) : 1 8 7 4 0 
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O 

H 2 C-OSCH 3 

I 6 

HC-0(CH 2 CH 2 0) m CH 3 
H2C-0(CH 2 CH 2 0) m CH3 

(p20) m=$j216 



mmmi 4) 

T5 Steffi II (j) )<0&& (R = A'O, A 2 0 = Jr**S^V>& % n = 0, 

19000 <dw&) 

ik&m (p2 0) SrJRWiU *»«3fcra*R0#ftU:"tTflBT§/fc (p2 1) *-£riSL 

'H-NMR (D 2 0 , ftMm H 2 0=4.7ppm) ■ 8 (ppm) : 3.38(6H, s, -CH3) 

2.93-3.1K2H, ra, -CH,NH, ) 3.40-3.80(1731H, m, -CH,0 (CH,CH, 0)XH„ 

CHO (CH,CH, OLCH,) 

H 2 C-NH 2 

HC-0(CH 2 CH 2 0) m CH 3 
H 2 C-0(CH 2 CH 2 0) m CH 3 

(P21) m=$)216 

mmmi 5) 

■vW5K#(»I(e) (R = ^^S, A'O, A 2 0 = ^-^^^W^S, n = 0, 
1 9 0 0 0 

SUSffh WWf^lfe 10 0ml *J(E79^3^±Bfl5* 

2 1 )£ 7 . 5 g (O.SSmmol), g^^/P 35ml, by x.?-A>T 1 
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4 5 ^^tc B Z.<DM%&^ N-Succinimidyl 3-maleimidopropionate 0 . 1 4 g 

(0.525mmol)Sr*P^, 4 5tTf4«fMSJ5**fc. Rf&l*T«, RDM l>a-I7-K7 0 0] 
£0. 5g, r^ 3 -!7-KlOO0j 0. 5g£AP;L, 4 5 W»Cll$W»#Lfc. EJS 
«*r5«U «*lc^*^5 0ml feJp*.TlS*t*ftU**, *8Lfc. 2 
OOml If— #-HH-!> fc 9, TO^^/V5 Oml *Jn^.T*nift«f**, ^f>50ml & 
in*.Ttt*«r?¥lttfW**, *S, ft*U TIStW? K# (p 2 2) &#fco 
'H-NMR (CDC1 3 , ftnm?$ TMS) 5 (ppm) : 2.51(2H, t, NHCOCH,CH,) 

3.38(6H, s, -CHO 3.40-3.80(1735H, m, -CH,0 (CH 2 CH 2 0) m CH 3 , 
CHO (CH,CH, 0)„CH, CH,NHCOCH,CH,) 6.69(2H, s, CH=CH ) 

6.86(1H, t, CH,NHCOCH,CH,) 
GPCM; (p^^t^-^) WWKMiO : 18425 Mft¥*&#^Pft(Mw) : 18672 

##fc&(Mw/Mn) : 1.013 h y^^* (Mp) : 1 8 7 4 2 

(tf-^flO *¥*&$H-*(Mn) : 17924 l*¥^#^-*(Mw) : 19086 

#^m^(Mw/Mn) : 1.065 t 0 -^ h (Mp) : 1 8 7 4 2 




o 



HC-0(CH 2 CH 2 0) m CH 3 
H2C-0(CH 2 CH 2 0) m CH3 



(p22) m=$*j216 



(21*09 1 6) 



n = 0 , ^ft#5l 2 0 0 0 0, ft 45000 O^jft) 



GWWme-i) 
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1, 3-my7>-4-^^;-/H3 2. 2 g(l.Omol), -f hV K2 8% 

* 7 -^f&Sr 2 0 2 . 5 g(1.05mol), Wl^y 5 0 0 m 1 &AP*:, ^?£r»fct 5> 
h;uxy$: l tt|KUAE3tftE&-fr. ? * 7 -/u&g* Lfc. r©^8 0tft*>^?>, ^ 
^n!) K12 6. 6 g(1.0mol)*$TflS4*JBV^ 2H#|8ia>ttT»T$-ti\ JEt2B#p B ^ 
EJfc 60^ £ b,^ra-!7-K6 0 0 Sr 1 0 g SriP^T 1 H^^LfCo 

sa^ii, uu^ji. ^M**ii(b.p. 93-95^/266 p a )u 4- ('O^/ua-^e^Tw) 
—2, 2-^^/w-i, 3 y 9 

,'H-NMR (CDCI3 , ftftftlW TMS) 5 (ppm) : 1.36, 1.42 (3H, 3H, s, CtCfcb^ ). 
3.45-3.57(2H, m, CH,OC(CHj, 3.73-3.76(lH, m, CHO-C(CH 3 ) 2 
4.03-4.07, 4.28-4.32(2H, m, CH,OCH,Ph) 4.57(2H, q, -Cl^Ph) 
7.15-7.40(5H, m, -CHaPh) (P h ti7 x~A&*&t) 

mmmi6-2) 

4 _ (*<y*?j\,**i/*f-A') — 2, 2-i?*?-A~- 1, 3 -i*** V 9 ^ 2 2 2 g (l.OmolX 
«fc4 0 0 gfcAP^T, y^|fcT»pHSr2tP«EL, SHK«:?fcS&*fc#e>> #««r7 0t; 
fciBfiU 2l*Mia6fc, zkitfb^M) *AT?pH&7. OfcfHfcLfc. ^Pn^AlLlr 

L"r*«r*»JlMr* 3 -^vvv^v'-l, 2-^p^y^*~;WSr#fc. IONMRt 1- 

murni 6-3) 

aitK , urn 117^ 3 0 dm 1 «77^^3-^ 

9 J>A>**t*S~ 1, 2-7°n^>'v ; ^-— /U2 7. 3 g (0.15mol\ Jlfcfc 2 O O g , &JS7" 

h y £AO. 7 7 g(33.4mmol: 22.3mol%)=SriPx., S*«:!fc#&*fcas&i&««: 35"C;£T-±ti\ 

rt^2^gm#> 10 0 t ClC#iaL, 100~150t IMP a^T^JEETJ-e^^W^^ 
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VK3 0 9 0 g &JEEA Lfct£> K'l. SBfrlHIRfSfcttttfc. W£\£X&Rl&G>x-*'i'>** 
~>K#;*> h^y&S*^ 70*Cfc?WPU, afcrta»fe2.0k g«r»*fc"K JfcvfcRJfctt* 
8 5%yy»*»ttfcTpHS:7. 5»IU TBft** (p2 3) £#fc 0 

H 2 C-OCH 2 -^ 
HC— 0(CH 2 CH 2 0) m H 
H 2 C-0(CH 2 CH 2 0) m H 

( P 23) m=$j221 

'H-NMR (CDC1 3 , rt$|5^^ TMS) 6 (ppm) : 3.40-3.80(1 773H, m, -CH,0 (CH,CH, Q).H. 
CHO (CH,CH, OLH. CHoOCH,Ph 4.54(2H, s, -CH,Ph) 7.27-7.38(5H, m, -CH-Ph) 

GPC^f ; <p<^y^-^> »Jp*S^*(Mn) : 1 8 9 2 0 M¥*MHP 
ft(Mw) : 1 9 1 5 4 ##tfcg(Mw/Mn) : 1 . 0 1 2 hT-* h y 7°#^fi: (M p ) : 

1 9 6 3 9 

fc¥*&^-7"fl:(Mn) : 1 8 7 7 7 li¥^i(Mir) : 1 9 0 8 6 

##tfcg(Mw/Mn) : 1 . 0 17 t 0 -^ h y^fr** (Mp) : 1 9 6 3 9 

GWMl 6-4) 

i&Sth SStfefctii^ff, SttflK Dean-stark W> RtWWPVtrftUfc 2 L%&7?X*^ 
±&.ft&V9<P 2 3)^2 0 0 g(lOmraol), F^lOOOg fctfc&*, ftHRSME^^ 
y2 0 0 gi 7k#£#$5[&* LfCo Sft^*P«, b y sf^7 $ > 1 0 . 1 2 g (lOOmmol) 
5rJnx.T 40'C^PSs ^^y7M=;^D!) K6. 8 7 g(60mmol)£iftT U 4 0^1^3 

i*BfEJSS*fc. fki&m-fW. -r v v ^/^^2"8%y?;^»r9. 2 8 g 

(100mmoO*rRJ&ttfc*IljSU 4 0trC3l$WKJS$*fc. SJS«Sr 4 0 < Cfc<ft*>Jfc# felftff U 

iV5 0 0 g$rJP^, StfEfK mWm, Dean-stark *g s RW&SMFSrftLfc 

2L*Jg77X=~^U *Pf&M£-tt\ h^V2 0 0 g i: Lfc. 
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11ft, h V ^*J-)VT 5^10. 12 gdOOmmoOfcJn&T 4CCKM, * $^X;V&=.;\<? n 
V K8. 8 9 gCeOmmoD^S^TL, 4 OVKX 3 B^^OS £j&j&7^ ^ h V 

Ap« h#v'K2 8%^^/-/V^l 9.2 8 g(100mmol)^S^^Jnx, 4 0^-^38^^ 

JS$-&fc 0 otlc&htetfhm&L, ^/-;v/b;i'X>||^|Si2 0 0g® 

*Lfc^5im--O££|&*Lfc 0 3?£&5 CCtcJni&U 2 5 %£ifi7k£ 2 0 0 g JPx. N $ 

«jiu Tis^#) ( P 2 4) &#fc 0 

H 2 C-OCH 2 -^ 
HC-0(CH 2 CH 2 0) m CH 3 
H 2 C-0(CH 2 CH 2 0) m CH 3 

(p 2 4) m= 2 2 1 



'H-NMR (CDCI 3 , rtgp^lp TMS) 5 (ppm) : 3.38(6H, s, -CH 3 ) 
3.40-3.80(1773H, m, -CH,0 ( CH,CH, Q)„ CH 3 , CHO (CH,CH, Q)„CH, . CH,OCH,Ph 
4.54(2H, s, -CH,Ph) 7.27-7.38(5H, m, -CH-Ph) 

G P C^Hfr ; (NV^) m-Xiftl-mMn) : 1 9 0 7 0 S4¥^^» 
(Mw) : 1 9 3 0 6 ##ifc&(Mw/Mn) : 1 . 0 12 tf-^ h (M p ) : 

1 9 7 8 6 

(¥-t±m &¥-1%£?MMn) : 1 8 9 1 1 Sfi¥^^fi:(Mw) : 1 9 2 5 6 

##fc£(Mw/Mn) : 1.018 fcW~> (Mpf : 1 9 7 8 6 

mmmie-5) 

2 0 g£tt&^ g?|iB£kLft#£>J&*>*/---/l'5 0 Om 1 -C4lEl^JB^^fTV\ 
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Jtt7 9^3^±IBfl5^*(p2 4)&1 0 0 g i»jW*tftSrffofc/<9^1> A*-#y^:*S:tt 
3i*, ftXff&SL HftTM*/ — >H 2 0 0mK -^P^y5 0 0ml ^JPtT30'C 

'>t-*^ttlCtajlLtir5, 1 2 5 9 p pmT?&ofCo 5»ESr»*lU I»*^1L 

2 5)£#fco 

HoC-OH 
2 I 

HC-0(CH 2 CH 2 0) m CH 3 
H 2 C-0(CH 2 CH 2 0) m CH3 

(p 2 5) m=2 2 1 

'H-NMR (CDC1 3 , ft&WM TMS) 5 (ppm) : 3.38(6H, s, -CH3) 
3.40-3.80(1773H, m, -£&0 (CH.CH. O). CH 3 , CHO (CH,CH, Q).CH, , CH2OH 
GPCMl <^Vtf-*> IkW^-iCMiO : 1 8 9 7 1 ttT^^t 
(Mw) : 1 9 2 0 4 ##ifcg(Mw/Mn) : 1 . 0 1 2 If-* h Vf&f-*. (M p) : 

1 9 6 8 7 

R¥*&5i^ft(Mn) : 1 8 8 1 1 MTO$^*0*w) : 1 9 1 5 8 

##ifc&(Mw/Mn) : 1 . 0 18 f-* h (Mp) =1 9 6 8 7 

(3^iS0tJl 6-6) 

$mW 16-3 fcT, &I*J LfcEJS**5l 1 k g ^K*b>av 2.0k gSrAn*.*:. £ 
» IKiflElcTl. OkgCh/Vxy^fiUfct^ ^^rllliU 12 0 < C^#ta 
L> 10 0~15 0°C, IMP aOTOff^txf umi/Fl 2 6 0 gfcjEAU JEtC4 

U TBfls#4fc (p 2 6) 
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H 2 C-OCH 2 -^~) 
HC-0(CH 2 CH 2 0) m H 
H 2 C-0(CH 2 CH 2 0) m H 

(p26) m=|l5 0 5 



■H-NMR (CDCI3 , TMS) 6 (ppm): 3.40-3.80(4045H, m, -C^O (CH,CH, Q)„H. 

CHO (CH,CH, 0) m H , CH,OCH,Ph) 4.54(2H, s, -CHjPh) 

7.27-7.38(5H, m, -CHjPh) 

G P C##f ; lf-^> WJ&^JtfMn) : 4 1 8 3 0 MkWSHF* 

(Mw) : 4 2 6 2 1 ##tS(£(Mw/Mn) : 1 . 0 19 f — * b (Mp) : 

4 4 5 9 4 

<t°-*£fr> *TO^f»CMn) : 4 0 5 4 8 **W^?»(Mw) : 4 2 0 5 9 

£#f$:i£(Mw/Mn) : 1 . 0 3 7 tf— * h yftott (Mp) : 4 4 5 9 4 



(HJI0U 6-7) 

BXth fc*!feSi&*W, UHWfts Dean-stark tf % JttWWPttfctfLfc. 2 L%J|77^ 

5ft (p 2 6) ©fls&tt 2 7 0 g(6mmol), h/l^f 1 0 0 0 g fc{fc&2K AP$ijti5lt£-£> hA^ 

y200 gi: Lfc. M^ft*^ h !> 5^6. 6 5 g (65.7mmol)& 

#Px.T 40 o ClcM, ^y^V*-MP!JK4. 5 1 g(39.4mmol)$riKTU 4 0 < C{CT3 

BSMRlSS-frfc. RJfrfcTSL ^ M h*VK2 8%**y-***2 5. 3 g 

(131.4mmoO&Ef£ttfcJn*., 4 0 3**WR«**fc. KJ£« 4 OXlCfi^fca* trtfl^U 

^*y-/U/bA'*ya'fi , *frl&2 0 0 g^*Lfcm^5iil--CS^I^*Lfc. hA'X 

y5 0 0gm, fflJEW". Dean-stark W> RlW** SrttLfc 2 

L*J£:7 7*="^&U iP»31*S^ h/n>2 0 0 g t LfCo M^*P 

%.s h !) *-*A>T ^6. 6 5 g(65.7mmoI)5:JPx-C 40 < ClCiP}& > * * >-*/l^=/V^ B D K 
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4. 5 1 g(39.4mmol)£rB&MTU 4 0*C\ZX 3 B#TO& SJ^T^ 

* Y * is K 2 8 9 J —frWfc 2 5 . 3 g (131.4mmoI)££&$W!n;i, 4 0 ICT* 3 H^TOJfc 

£-£fc„ KJ5£«£4 OVK&hft&bWL&V. ^ ^ ; f>xy?^$5r«) 2 0 0 g @* 

LfcfL5i®(-T*&&l&*Lfc 0 5SS:5 0ticWU 2 5 %^7k^r 2 0 0 g^Dxi, 

«K HMU T1^7k@Srl^*Lfc: 0 i<D7kife&fm 2@ill3 jltfc 0 ±Jf© hyu^^jg 

*^JD^fc 0 ^£61^ $£$IU TIBft^ (p2 7) £#fc 0 



HC— 0(CH 2 CH 2 0) m CH 3 
H 2 C— 0(CH 2 CH 2 0) m CH 3 

(p27) m=m5 0 5 

'H-NMR (CDC1 3 , l*lg|SM TMS) 5 (ppm) : 3.38(6H, s, -CH3) 
3.40-3.80 (4045H, m, -CH,0 (CH,CH, Q)„ CH 3l CHO (CH,CH, OLCH, , CH,OCH,Ph) 
4.54(2H, s, -CJiPh) 7.27~7.38(5H, m, -CH^ 

(^^y^) #¥*WH=-*(Mn) : 42206 afi^^ft(Mw) : 43056 

##®C&(Mw/Mn) : 1.020 tT- ^ b s> T^ft (M P ) : 45057 
<V-?±m m¥%lft*MMn): 40990 fiS^^ft(Mw) : 42519 
##t$:&(Mw/Mn) : 1.037 ^^hy^i (Mp) : 45057 

mmm u-s) 

OOg^ttM, 0 0mlT?4|Hl«RfilJSH!i&fifV\ '<?S? 

myy^^^±m^m(p2 7)1 0 0 g £^jfi&£^ofc^^7i*#~tf>£fl:£ti:& 
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3^ ^i!ffi&#, JfcM 9 J—Asl 2 0 0ml, v-^ P^ty5 OOml SrJPx.T3 0^* 

8)£#fc 0 

H 2 C-OH 
I 

HC-0(CH 2 CH 2 0) m CH 3 
H 2 C-0(CH 2 CH 2 0) m CH3 

(p 2 8) m= 5 0 5 

'H-NMR (CDCl 3 , rtg|5^2pTMS) 6 (ppm) : 3.38(6H, s.'-CH,) 
3.40-3.80 (4045H, m, -CH.0 (CH,CH, Q)„ CH 3> CHO (CH,CH, 0)„CH, CH,OH) 
A V ) «¥*WH L *(Mn) : 42121 M:TO#* JKMw) : 42946 
#^fC^(Mw/Mn) : 1.020 \f—?Y Vffttk (Mp) : 45057 

< bT- ? ±m »¥*&^7-»(Mn) : 41021 fiS¥*&#^*(Mw) : 42450 
##tSc&(Mw/Mn) : 1.035 ^hy^ft (Mp) : 45057 

(£16«1 7) 7$/#(8lI (g) )©£jfc (R = *f7HU A'O, A'O^*^^ 
n = 0, ^ilSl4 50 00©i^) 

mmm h-d 

M(p2 8)S:7 0gWty$M7 0gS:M, 4<fiCto&PmLT»#Lfc. lOtJKT 

fc?frfflU 5 0%*MMb*y !^A*»*4. 3 8 gfcfln&fc. il^T5~10 , C£fc*>fttfSf 5 7 

^yn=hy/U2l Og*2l*M*»»tT*TLfc.«T»T«,3Et2li*IHISjS$*» 8. 5% 

!> 2 6. 2 5 g ZffiT U ifJft Lfc 0 R^fc^C 1 4 0 g SrJqjfCa* 
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^db*W2 8 Om 1 fclBV^ttttl Lfc„ f^fc^on^MlM^Mi/^ 

**s«fWi-**T*JP*.fc. 8*«:<5>ttU ffSKii^W 0 0ml £ftl&}&#U£&K:ft 
***«fWi-5*T^*lJ-^«:lPjtfc. S£*IU TfB-MJ/W*: (p 2 9) 

H 2 C-OCH 2 CH 2 CN 
HC-0(CH 2 CH 2 0) m CH 3 
H 2 C-0(CH 2 CH 2 0) m CH 3 

(p 2 9) m=5 0 5 

'H-NMR (CDC1 3 , FW^TMS) 5 (ppm) : 2.59-2.66(2H.nu -CH,CH,CN) 
3.38(6H, s, -CH3) 3.40-3.80 (4047H, m, -CH,0 (CH,CH, Q). CH 3 , CHO (CHoCH, 0)XH„ 
CH,OCH,CH,CN 

>tr— JfcW&^SOtfn) : 4 1 8 4 9 Mi;¥^#?-*(Mw) : 4 2 6 6 6 

#^fC^(Mw/Mn) : 1 . 0 2 0 f-^ h (Mp) : 4 4 5 9 4 

l»¥^^4(Mn): 4 0 2 7 1 lifWi(Mw): 4 1 9 8 0 £ 

#t5:g(Mw/Mn) : 1 . 0 4 2 t 0 -^ h yT^A (Mp) : 4 4 5 9 4 

(^JfeMl 7-2) 

1L#— h? U— (p 2 9) <D- V V^W5 0 g, h;l/xy5 0 0 g, ~y>T>\< 
^•^-•xA^yhftl!5136p) 4. 5 gZM*., 60 e C^-e#^Lfc o 7^=7"? 
l*ll£0. 7MP a£&5£^JPEU 7klif£ftJE4o 5 MP a t^5»^"CJD,Eb, 1 

3 o\;-e3B#PpaKJ££-e:fc. bli&'&s fci&m&7 o 0 c£?frspu t^=t^^^x.5*t?s 
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J»*«Mlfmi-**"T?ai*.fc. WIU TfBT^tt (p3 0) *r#fc„ 
H 2 C-OCH 2 CH 2 CH 2 NH 2 

HC-0(CH 2 CH 2 0) m CH 3 
H 2 C-0(CH 2 CH 2 0) m CH 3 

(p 3 0) m= 5 0 5 

'H-NMR (CDC1 3 , rtWaffllTMS) 5(ppm): 1.82-1.90(2H, m, -C^CH^NHj) 

2.90-2.97(2H,m, -CH,CH,CH,NH,) 3.38(6H, s. -CH,) 
3.40-3.80 (4047H, m, -CHjO (CH,CH, 0) m CH„ CHO (CH,CH, OLCH, CH,OCH,CH,CH,NH, 

mmmi s) 

▼ (e) )<D&f& (R = *fvW*, A'O, A 2 0 = ^-* j/sfi/^i, n 

= 0 , 4 5 0 0 0 

S&fh ft*Bfc#i&*tf, titWm, &X*%}n t g*tt\s1Z3 0 0ml%m77X=*^&. (p3 
0) <Dfc&®4 5 gdmmolX b= MJ/l-4 2 m 1 „ h/V^^ 8 4 m 1 fciPx., 4 0 t C^T 
AnfiJgtfLfc. M^JfriflflK N-^f;^*jyO. 5 1 g(5mmol\ N-Succinimidyl 

3-maleimidopropionate 3 9 9 m g (l.SmmoO&JP&T 3.5 B#|fflKJS£*fc 0 RJ&*«r3iBfjK @fc 
Mfcc^TPS 4 Om 1 Sr*P^, ^^^SriKffi^Wttii"**^*.*:. Hf*fc58tU T± h = 
M);M2ml, 4 Om 1 ^iP^-CjPM^^, ^*f-^«r****ftfli-S*T? 

flPxfco «MkU TIE ( P 3 1) ©fc£4fofc#/t. 



H2C-OCH2CH2CH2NCCH2CH2N; 

HC-0(CH 2 CH 2 0) m CH 3 ( 
H 2 C-0(CH 2 CH20) m CH3 




(p 3 1) m= 5 0 5 
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■H-NMR (CDCI3 , l*3Sfl»TMS) 6(ppm): 1.70-1.78(2H > m> -CHaC&O^N) 
2.45-2.53(2H,m, -NHCOCH,CH,N) 3.38(6H, s, -CH3) 

3.40-3.80 (405 1H, m, -CH,0 (CH,CH, 0) m CH„ CHO( CH ? CH, 0) m CH 3 , 
CH.OCH,CH,CH,NHCOCH i ,CHj 
6.44 (lH,m, NHCO) 6.71(2H, s, -CHfCH- 

(^yfc^^) mWft+MMn) : 4 1 9 1 8 *<Mw) : 4 2 7 0 9 

##ttg(Mw/Mn) : 1 . 0 19 h y^^f-ft (Mp) -.4 4 5 9 4 

$c¥*$l#^ft(Mn) : 4 0 2 3 1 fi#¥*&#^ft(Mw) : 4 2 6 0 2 

££tfc#(Mw/Mn) : 1 . 0 5 9 fcT-* V 5-/^1 (Mp) : 4 4 5 9 4 

(**m 9) 

(a) (R = ^f;H, A'O. A 2 0 = t*^f 

n = 0 , ftl-mh 2 0 0 0 0 

ll&th Dean-Stark RWfri|tfff£tt bfc 2 0 0 m 1 

^677^3^ (P 2 5) ©^*1 0 g(0.5mmol), h V ?J*0. lg, h/l^^l 

0 0ml ^Pxt3S«7RLfc 0 £©KJ&8cfcfciic^/l'*/Hfc2 8 5 m g (2.5mraol)=SrJB 

(4.5ramolK DCC 9 3 4 m g(4.55mmol)§riP^-C 40t-C 2 H#K£j££*fc„ 5 
«t»ft#WW-t-«*"C^f"^«r*P^fc. *SftS:5JRU Bm^fvH 0 0ml, T-fer H = 

U TIE a /n^SM' 5 K# ( P 3 2) ~ 

c> 

o o /-^ 

H 2 C-OCCH 2 CH 2 CH 2 CON N ] 

HC-0(CH 2 CH 2 0) m CH 3 <5 
H 2 C-0(CH 2 CH 2 0) m CH 3 
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'H-NMR (CDC1 3 , ftSROT TMS) 8 (ppm) : 2.07(2H, m, -QCOCH,CH,CH,COON-) 
2.50(2H, t, -OCOCH2CH 2 CH 2 COON-) 2.72(2H, t, -OCOCHzCHjCHjCOON-) 
2.84(4H, s, succinimide) 3.38(6H, s, -CH, ) 

3.40-3.80(1771H, m, -C^O (CH,CH, Q) m CH 3 , CHO (CH,CH, OLCH,) 
4.10-4.30(2H, m, -CH,OCOCH,CH,CH,COON-) 

mmm 20) 

1, 2-7 , P^ , /^t-/V2 7. 3 gtO.lSmolX Wl^ > 1 3 5 g, h V <?J*Q. 

9 g(39mmol : 26mol%)*iP^, Mfc!fc#a***fe 8 0"CT*^Jg^ h U ^^^^5*^ 

r(DS^^**fr^+^^L.fc5L^--h^^-^tt^v ftlfcfll 6-3, jUSflll 

6 - 6 , mmm 1 6 - i % ^jsm i e — 8 tra c$^<htv\ ( p 2 8 ) t iq cstc^i 

( P 3 3) &#fc 0 

(HJfe0lj2 1) 

Ht6#J 1-3C3 -^.>"Jjviir^'y— l , 2 -7 p d/-<>-^-;K75^ 1> V MM 
09 1 6 - 3©f M> # Afttf&Su MMM 2 0 <D^-— b ? u—zf^mhts9\(0-r bV $ M\MWL 
T»*#fcTfii»fc<K WxtvT* V >f77j- (GC) ai^SrfTo^o fe"*Sr^ 

3 [C^-f- 0 

•fr^rTX). 2 g SrW- 5 & 0 > tfP^Vl. 0ml trJn*.TJWWU '^MM^S'S'?"? 
^0. 8m 1 %Mz.tc 0 r©«l^nPhy^;V->7yO. 4 m 1 triP^T 3 0 L 

fc 0 S^Sr'>y zsVyjAtfi— (PTFE, o. 4 5fim) T?3i®U T!B&#t£-CGC«g 
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GC^fA : HP 6 8 9 0 #7-k:HP-5 (0. 25#mX30m) & 

ffi^:FID aAn?tS:3 2 0t: &A: V v h V X & 

Aft:0. 2fi 1 3f y T— : t? & Stji : 2 3 c m/ s e c 

: 8CC (Omin) -»1 5*C/m in-»32 0 < C(24min) 
WHS* : 320t . 
<^3> 









HJfeM l - 3 


0% 


0. 4% 


mmm 1 e - 3 


0% 


0. 3% 


2 0 


2. 2% 


1. 3% 



(HJfe0ij2 2) 

»*W\ SB*Bfc*»#** Dean-stark JfctWWMffcftLfc 2 0 Om 1 

$JK0!ll -4-e#6)tlfc{b-a-^ (p 2) lOgdmmolK hA^U/ 5 0 g *rtt&*» JP 
»»fl££*"C*#fc#JM**Lfc. SSa^JW?*, h y ^fvVT 5 > 2 . 0 2 g (20mmol)£#P 
X.X 40 < CtcW, ^y^*-Ha|)KO. 6 8 7 gC&nmoDSrjRTU 4 0 < Ctt3t 

was***:. Kfomm, mm&zzmcxm%, 5«ti»sf;noomim, ^ 

>f-^*tt*#«fffl+5*-elO*.fc. M^^2 ooml fcjqi&» 

*bfc*lft2 Omg&lSUfcU I^do*M|:||U *h $^a#Rl8ajt& : fT^ (ill2 
813) % h/U*r#fc. Mme=6, Mms=0. 0 7 3T?*>ofc 0 
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n&M 7-2 -Z'&btltcik&m ( p 1 2) 1:10 g(0.5mmolX h D § V 1 . 0 1 g 

(lOmmolX ^y^A^-A^o !) KO. 3 4 4 g(3mmol)<£rfflV\ ^Jfe#l2 2 i |^ C$ifE£ : fT 
ofCo ^a^*RlS!l*(«# 2 5 6 ®)&fTV\ WV&#fc 0 Mme=6 > Mms 

= 0. 10 2tfco/; 0 

OT^J2 4) 

16-4 fc&^T, TVl^/l^— 7VWfc# 2 IH^T Ltcik&W) (p 2 4) 1 0 g 
(0.5mmol) , h 'J ^f-fls7 0 1 g(10mmol), * * pD KO. 344g 

(3mmol)&;8V\ SH^J 2 2 t IH C$fW?o fd. ^a^*llS'J^(^ 2 5 6 0)&fTV\ *^ 
Wl-^ifCo Mme=6> Mms=0. 0 1 9 T'fcofdo 

HJS#|1 6-7(C*3VNT, 7/l'*^- 1 rMktf2®mTVtc{t'&y>) (p 2 7) 11. 3 g 
(0.25mmolHcoV^, h V x-T'A'T 5^0. 5 0 6 g(5mmolX * * J'***^* ^ V KO . 
17 2 g(l.EmmoD*fflV\ fffiM 2 2 R Cm^fctTofc MftUfclMI&ffillC 2 5 6 0)Sr 
tTV\ h/WSr#fc. Mme=6, Mms=0. 0 2 6 -Cfcofc 0 

(^JfeM 2 6) 

mmm 2 2 2 5 x-mbhit Mm e> Mms, wtf-? k y^wa. (m p ) tja*\ 

Hrd, &t>* Hrd/MpX 1 0 0 0 0 0 0 SrHW Lfc. tf-^ h y ^T-fttt* ( P 3 ) ( p 

13) ( P 2 5) (p 2 8) <Ox-*£ffl^fco 8*fc*4fc*f. w©*S*, *mW<D#, (p) 
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<^4> 





Hrd 


Mp 


Hrd/MpX 
10 0 0 0 0 0 


mnm 2 2 


0. 0 12 0 


1 0 3 5 1 


1 . 16 


mmm 2 3 


0. 0 16 7 


1 8 9 8 9 


0. 8 8 


mmm 2 4 


0. 0 0 3 2 


1 9 6 8 7 


0. 16 


n wj 2 5 


0. 0 0 4 3 


4 5 0 5 7 


0. 10 



mmm2 7) 

SLAtK **!fc*i&**, Dean-stark f N Rt«&*Itf fcftbfc 2 0 Om 1 

*"=»">s ^JS0!Il-5T?#bttfc-fb^ (p 3) 10 gdmmolK hfrx-lsB 0 g *tfc&* % JP 
t&;S^£*T7K# Lfc. M^-ftiflfcx b y 5 V 2 . O 2 g (20mmol)£;OP 

A.-C 40t:tcinm, ^#y^*=HP!IKO. 6 8 7 g(6mmol)£}&TU 4 0 < CfclT3B# 

^yftUfftjJSWffl-fSS-eaP*.*:. #&*ifc*&****U l»*^2 0 Om 1 (cAlW 

0) , b/W&#fc. rot*, 3. 1 3 2ppm (C^ffl^^^Ml * 3 t Lfcfc*, 3. 

1 1 7ppm{C^ffl$ixfcM2ttO. 2 9 5-efeofc c 
($tttt2 8) 

HM0iJ 16-5 T?#fe tufcflj-fr* ( P 2 5 ) * 1 0 g (0.5mmolX b V % S 1 . 01 

g (lOmmqp, > * y***— yW* pU KO. 344g OmmoD&JB V\ HJSfll 27 P Ciftfls* 
tro/c. tt**#i»aiS(«J|C2 5 6@)SrfTV\ b/V£#fc. Ml = 3, M 

2 = 0. 0 9 1f&ofc, 
(Xtttt2 9) 

HJ60!l 16-8 T?#6*WfcflJfi'* (p28)ill. 3g (0.25mmol) , b P acfvl'T 5^0. 
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5 1 g (5mmolX * * >X)VOs~;Vt P V K 0 . 1 7 2 g (1.5mmol)£ffiV\ MM&l 2 7 i: PI 

M2 = 0. 11 2ffoofc 0 
0) 

2 0 ■e'&Sbtltcik&Vl (p 3 3) 11. 3 g(0.25mmol) % h V x.f-A'Ttl'O. 5 1 
g (5ramolX * * V *;Vfc-;V? Djl K 0 . 172g (1.5mmol)^ffl V\ MMM 27 tm 

troyt 0 5 6ia)^m\ wi^#fc e mi = 3 % m 

2 = 0. 2 1 2T?fcofc 0 
(§HJS0i]3 1) 

^SS0!|2 7~^Ji0i|3 0-e#fetlfeMl, M2 J; <9 > M2/ (M1+M2) XI 0 0 
fc, £*09 2 9 i: 3 0 * (9) ©teS^fcT^a^-Mb-rSlS, aflESrTtfT 

<^5> 





Ml 


M2 


M2/ (Ml +M2) X 1 0 0 


H»J 2 7 


3 


0.295 


8. 9 5 


HWJ 2 8 


3 


0.091 


2. 9 4 


Hi(£#lJ 2 9 


3 


0.112 


3. 6 0 


mmm 3 0 


3 


0.212 


6.6 0 I 


H»J 3 2 


3 


0. 16 2 


5. 12 



1 0 0 g 5 (5 0%-&*J&, .xf- . rcA^y h^bfit) 2 0 0 

g«r&*.ft©**tt»*, &JMI1 8-8fcWC*fl«|cTJB«<^^iRJ6«rffV\ (p 2 8) 
iPC«Sio^* (p3 4) £#fc 0 SJi&^4 , 07k^S^^-/^^s'->^-7K^ 
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HfcftfcflS'&tt (p 3 4) 11. 3 g(0.25mmolX hV^^TKyO. 5 1 g(5mmolK * 
KO. 17 2 g(1.5mmol)£fflV\ jftftftl 2 7 t N Cftflstrfrofc. MB 
ft*fl|jB93tCRJl2 5 6®)Srfrv\ WUr^fco Ml = 3, M2 = 0. 16 

2-efcofc 

*5fc*1-J:$fc, ^JfeM 2 9 b^MVi 3 2 ©tSSA»& % 1 %&Tt L 

mmm 3 3 ) i**?? wvm) 

Humanin(Met-Ala-Pro-Arg-Gly-Phe-Ser-Cys-Leu-Leu-Leu-Leu-Thr-Ser-Glu-Ile-Asp-Leu-Pro- 
Val-Lys-Arg-Arg-Ala) 2687.2) <D^-Zf^ K& 1 0 mM U ( p H = 6 . 

4) {CTO. 5/xMfclHSLfc 0 r®»«2 0 0 u 1 tp^it (p 3 1) ©fls£#4 m g SrAq*., 
aat!:"C4l*WSJK$*fc. M2 0 0^ lfc.SP-Sepharose FF (77-> 
^rAftM) *yA{c^-v— 20mM T r i s -H C 1 y 7 y — ( p H = 8 . 2) 
-eW^Lfdo Wibft, /<y77H:ilN4!{E5«NaCl*Mfc*at*7AR:au 
UVfcTJ&ffiRfc^^-Lfcasfc, (p3 1) (CJ; V1£$ft£titc-<7?- K©#®£#fc 0 £ 
^M2 0^ 1 £ F5^SDSf>'7 p /^ii2 0/i 1 Srfi-gH, 2 # 3 0 g>*P 

S. U £ 2 0^1^ KrV/HSft h y 17 A— /Jf ))T? V flsT 5 KyyHt«*» ( 4 
-2 0%) #WLf::„ SfcfiftCBB$fe6-?*Tofc 0 *S*fcB6|Cjj*1% 

r©8*, ^^Ko^/w^yhS (^r^v) £ (p 3 l) 5 KjJSRj&U £ 

(HJS01J3 4) 

=»'^»-f 5 KfWl (a) )©•£/$ (R = >^/US> A'O, A'O =^*ix:r^uyg N n 

= 0, ^H L *(&4 5 0 0 0©i^) 

i&gfh Sl*i!fc#ii*tx Sttft Dean-Stark f\ XtflfH&ltf «rttbfc2 0 0 m 
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1 *j£7?*=»~*a; (p 2 8) Oik&Vll 1. 3 g(0.25mmo0* Bflt-J-hy #*0. lg, h 
/l^^l 0 Oml **P;tt3ta£Jtt*bfc. r©KJfeSKK:**^/V^^»2 8 5 m g (2.5mmol) 
ZtiQz., 110TC-C1 2l$|BJKJfi;3*fc. R*&*fcft*JflL N-t Ko*^=^ft>f 5 K5 1 8 
m g (4.5mmol), DCC 9 3 4 m g (4.55mmol)^iP^ 7:40=01? 2 ^P^Rf&$-Brfc 0 

, ft*U TBa^^i-fU-fl: ( P 3 5) «r#fc. 



HC-0(CH 2 CH 2 0) m CH 3 o 
H 2 C-0(CH 2 CH20) m CH3 

(p 3 5) m= 5 0 5 

>H-NMR (CDClj, rt*BJ**TMS) 6 (ppm) : 2.07( 2H, m, -OCOCHgCHaCH^OON-) 

2.50( 2H, t, -OCOCH,CH,CH,COON-) 2.72(2H, t, -OCOCH 2 CH 2 CH2COON-) 

2.84(4H, s, succinimide) 3.38(6H, s, -CHJ 3.40-3.80(4043H, m, -CHjO (CH,CH,Q )„ 

CH 3 , CHO (CH,CH,0) „.CH„) 

4.10-4.30(2H, m, ^H,OCOCH,CH,CH,COON-) 

(MUM 3 5) >f ffa y ^(D^fli 

"illTWfbWp 3 2) ©3^1^; K# i , 2»J 3 4 T^t^fc ( p 3 5 ) 
<D=i/s?m4 5 K#£Jt3V\ -f !)y (SEROLOGICALS CORPORATI 

ONPNSL Recombinant Human I n s u 1 i n, Mw5 8 0 0) Ojgfft 

0. lNgttMJ!>AAy77- (pH=9. 0) W\ ^f^i/a !) ^1 Omg/m 
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\*y77 HSft&WK bfco r©gflOOMl*K(p32) <D\\L%m 6 . 8mgSrJn 
;L, 4^T2 0P#P B 1£jfc£*fc o £J&ffi£*£s Q-Sepharose FF (T^^-A 
|t§!!) ^.MC^-v^U 2 0mM Trii-HCI^7r- (pH<=8. 2) X'W- 
flfflSLfc. ¥-Wfc'&, /^y77-tlNi:<i:5tNaC 1 %lM*-1tfem%% 7 MZML, UV 
{CTi§m$t£*r-*-L&;^ (p3 2) KZVmMtStltcJ^i/*-}) ><D#m*'&tc 0 £ 

<d^M2 0h 1 1 hV ^sDSfy^fcii2 0 M l^m-S-f^ M*m4'-e2^3 os>in 
Mb, r 2 0 m 1 K^/uflfflH- h y ? !)7^P;V7 5 K^/Hl^Si ( 4 
- 2 0 %) Lfc 0 ^fettC B Bjfeft-Cffofc. 

(p 3 5) jCfel/NTt, >f ^S/a y ^©1 0mg/mlA.>7r-SH 0 0 m 1 * 
(p3 5) C9^^»13. 6mgSr*Dx, |i^<£>*&S£fTofCo 

^*^E7{c^i- 0 r©^, -rv^^y^^ (p32) , (p3 5) 
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1. £^t»fcd>fc< bi> H@<DTI2S; (D T^SixS^y T/v^i^^^y a-^^^S 

CH 2 (OA 1 ) n — 

CH(OA 2 ) m OR (1) 

CH 2 (OA 2 ) m OR 

Rf^^l~2 4^{b^S-efc^> OA\ OA 2 }i^3£2~4W**i/T/U* 
uy&VbV), R> OA 2 {4— ^•■ : ?• |: t ) •C♦l:v^^C|ll-*fc«^^oT*3"9^ n&J^miilifrlB:*-* 
i/T/V= J r^VS05^#*P ; e^-C&9^ n&0~l 0 0 Ofc^L, mf*10~1 0 0 0&^ 
1% ) 

2. (1) Kfc^T, R^^^V^-CfctJ, OA\ OA ! iS^^xf uyStfe^ n# 

3. (1) (C^T, nd^O-CfeS^ i##9C 1 2fB$©#?ffc£ftfc£ft§i;i#l§C 0 

4. 5t (1) KlfcVvC, n^l~5 0t$)5, 11**11 * fdtt 2 |B^^fif$^^S3St) 



5. tib^ (2) x*7Fi$nz>^k*®mt-fz>, \misfttc.!k.w-w : mm'g.<D^#-o 

CH 2 (OA 1 ) n — X 

CH(OA 2 ) m OR (2) 

CH 2 (OA 2 ) m OR 
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<5$«P % RttJR*»:l~2 4 0Rft**iflfe9, OA\ 0A , ttft*R2~4©**$/7/l'* 

fTA"* U VS<O¥*&#*0*/V^'efe 9 > n ft: 0 ~ 1 0 0 0 U mli 1 0 ~ 1 0 0 0 £^ 
6. 5£ (2) IC&V^ R^^A-STfe!^ OA\ OA 2 Uyg;X'h <0 , 



7. £ (2) tiS^-CndSO-C**, »#£5*fctt6e«<0if'|W# Q 

8. ^ (2) m*SV^n^l~5 0T?*>*s ft** 5 6 fBmoffifto 



9. (i). .fc*)«ftgc;jx;5*-C*>$, |f*«5~8WV^n^-ocoif*:«(Ci2«iO^ 

ffifco 



ma) 



o 



O K O 
-Z-CO-N; J (a) — O-S— Y (b) — Z— SH (c) 



9 /-V o 




0-CO-^J-NO 2 (d) — Z -N v J (e) __ Z _£ H (f) 

? /N* ^ O O ^ 

N 

(If ( i ) if , z \X7)\>* fc L< te^-7vi4£-£\ ^Tjvm^, V \s9 

7 5 K»£\ #-#"*-h^£fc&2i&7S/g£^tf7^l^g£^\ Ytt^|!cl 
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10. xas*(I I) J:5aRSixS*t?fc5, W*«5~8©v>i**ti6>-oo»*W!:Eii 

»(I I) 

Z— NH 2 (g) NH 2 (j) Z— COOH (k) 

(»(il) f 4 ZitT^u^mmm, tKlii-r;^ ^*"5^l/*£^ ^u^^ife 
•a-, 7$KfS£\ *-#*-MS#*fctt2»T§/iS*.-&tpT/w*V'>SSr^i-„ ) 

i i. ^<*»K:^ft< 1 1 lte^TiBS: (i) -cs^tv^jKy r/^U'V^y a-zv^-^vs 
5~io ©v^tt^-oois^tcsaiiotra^sr^i-sxmsr^-t-s - 1 

CH 2 (OA 1 ) n 

CH(OA 2 ) m OR (1) 

CH 2 (OA 2 ) m OR 

wm~Qh<0, R N OA 2 [£— #^#^£V % Kl|^— ifc/cfillfto'tiio 15 % n *5j;T>'m{4ff|S^-=3r 
5/771"* U" VJK©5p*&#JP*,rtHBc-e Ox nfi0~1000 U mi* 10~1000Sr^ 
1% ) 

1 2. m*«i i »i©i*rfifc «fcoT#6.fisi t srte&F-rs; 

l 3. TiB5£ ( P ) -t?^£*t,5£ fc*4#*J:1-$, ^®lH)K:2i&7Ki&££^*ftv\ »*«5 



83 



WO 2004/046222 PCT/JP2003/014844 

CH 2 (OA 1 )-OH 

CH(OA 2 ) m OR (P ) 

CH 2 (OA 2 ) m OR 

(5t«t», Rt4ft*jRl~2 4©lftflS**ai-efc!3H OAK OA 2 l4^|c2~4©t=3fv'7^ 

9 yTfls*t uyi©W#iD : E-^iCt , &!) ^ nfiO~l 0 0 0£^U mlil 0~1 0 0 0 ^ 
) 

14. 5fc (p) fcjBV^C, R^^f/Htfc»), 0A\ OA 2 1/^*9, n 
#0~5 OffcO, m*5 2 0~8 0 OtfeS, §»*gl 3 |B*W># U TA'* ^ V =»-/HR 

15. it ( P ) maavvr, n^otfcs, ssfctti 4BB«©^yr/v^u^^y =» 

16. * (p) Ul*5V^ n^l~50t&S, 1 3 4fcttl 4Ei<D#9 7M^ 

^5= -/HUM*. 

1 7. 5* (p) -C^fcjSftSJK'; T^W^^y a-yVf^^g^P^F^??^ 

= Mw7MnS = l7~dT = 

*SH4K IS*^13~1 6 <^T*ia>-o©ft#JK}cfB$©#y T^u^P 



1 8. * (4) <Dik&m*m®t U TIB'"'?*-**:*^'*^ »#JU 3-1 7©Wf*i 

84 



WO 2004/046222 



PCT/JP2003/014844 



Hr d/MpX 1000000^3 



CH(OA 2 ) m OR (4) 

CH 2 (OA 2 ) m OR 

(5£(K R, OA\ OA 2 , n*S£X?m\±m%&tfflZX*hZc ) 

19. TB^?*--*fc«l£-r5, 8***1 5, 1 7 1 8|B«©tK V T^uvif V = 
M2/ (M1+M2) XIOO^IO 

Ml: 5* (p) -?&t>Zft5ik-&®>b**yx/i'*~MB}) K*RJS**Xp«^Mb*t#, 
gy * y -/v*«tf«Wft*i»^^^ h^Sr#fcB8, ^ V ± p -/M^te Lfc l {£© 

&mnt LXm^Z>Zb*¥fWlki-Z, S: (2) ^*$*i5IHIII*^fcfe#:»lit4fcKO , f , IW# 
©Kim" 

CH 2 (OA 1 ) n — X 

CH(OA 2 ) m OR (2) 

CH 2 (OA 2 ) m OR 

(5$4\ Rf±#*ftl~2 4©Jfcfl^**"TNfe0, OA 1 , OA 2 fi$*$C2~4©:t=*r^7/Udr 
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i/TAs* U^m^mmn^^^h <0 , n ft 0 ~ 1 0 0 0 L> m»10~1 0 0 0^ 

2 2. TI2X& (A) Sr^i-Sr i:Sr#Sti:-r6, * (p) <Dtf V W>T U a -/Hi* 

xm (A) :5$ (4) T?*4*vS<b-6-*Srx RJS** ©7k^»Sr 1 %eAT©*#"T?*3(Mbai5E 

ass-esxm 

CH 2 (OA 1 ) n -OH 

CH(OA 2 ) m OR (p) 

CH 2 (OA 2 ) m OR 



CH(OA 2 ) m OR (4) 

CH 2 (OA 2 ) m OR 

(5*«P, Rttlfc*ftl~2 40#fl5**£'e&!K OA', OA 2 tt^t2~4©t^rv'7^ 
^iT'fc!), R, OA 2 fi-^•• : f^ | -e^V^|C|^-SfcttM^oT*5l?, n*J i^mttfiWa^* 
^r^Uym<^¥i^WM^)iW^&V TnUO~ 10 0 0£*L, mill 0~ 1 0 0 O S:* 

i") 

2 3. X@ (A) fc*SV*-C, **<b»5Ett«k:^9S?l>AtffifflL, ^7$?*A*&5*; (4) 
©MWLt l ~ 2 011%«L, *»oSJtS»JE*4 0 °C&,TX'?t o^b -kWfc h ir 
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5, 111**2 2fB$©:m 

2 4. Xg (A) ©ttFXSiLT, TfBXg (Bl) ~XS (B2) Srfr5 £ t WitS, 

22*fc»23 IB^O^feo 
X@ (Bl) :5S (5) "T^SftSfc^fcatU H&'^^&U * (6) -C^ftSrt^ 
^r*Bx. % 2 0~8 0tK»V^tRlS^ * (7) ©{fc^»*#SXe. £<Di#, #*?Ht 
a*^JtttTBB8««r«Jai"5. 

V c ^ 3 V a 
Vb>Vc 

Va:5t (5) ^SftSfb-^fcO^/MR 

Vb : jn^py^o^eyHK 

vc:5^ (6) T^snafls-fr*©*** 

IS (B2) :5£ (7) ©fls£*fc, 5£ (8) -T*mZfrZ>tt&%>*M%-, 2 0~8 0mv 
"CKJ&£*T* (4) oft^«Sr#5I& iOit, **©tia**MfcttTlBH«fc*a 

V d >V c 

Vd::& (8) X*7F£tlZ>ik&W<V*/um 



CH 2 (OA 1 ) n -OCH 2 

CH(OA 2 ) m OH 

CH 2 (OA 2 ) m OH 




(5) 



0 

WS-R 1 (6) 

O 
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CH 2 (OA 1 ) n -OCH 2 




1 0 

CH(OA 2 ) m O-S-R 1 

6 (7) 

o 

CH 2 (OA 2 ) m O-S-R 1 
O 

OA 1 , OA 2 , n&±tfmfi(jfti2tl3C-efc5 0 WttC 1 , Br, I £ ft 5 
^p^ylftfeS, RMiMl-l 0<omkim&X-bZ> o ) 
R — OM (8) 

RttiK**i~2 4©jSHb***-e*9, Mtt#y*A*fctt^h ) 

2 5. Ig (B2) <D'&lMk LT, X3S (B3) fc^-f 5 ^ t i -f 6 , ft 2 4 IB 

X© (B 3) : SJ6«t*5iB, XteSJ^fc 1 Ofi*%£A±©«ffi©«l»fi*»«-t?*ft-t-S 
X^„ 

2 6. Ig(B3) X@ (B 1) ~xm (B 3) &m*) : &-fZ.b&%fW.b1rZ, ff*« 

2 5 iE$<D£ft 0 

2 7. X=g (Bl) ~ (B3) ©fltri6£L"C, T!2Xm (CI) ~xm (C2) Sr^S Zb 

iqs (c i) :i: (9) t^^^ft^i^Lt, t h y ^axis* y ^a^5~5 otw% 

©SSrSSOllU 10~5 O^CT^fiifl-SX^ 

Xg (C2) : TJ\s*Vlsjr**sy*5 0~1 3 0t«$t5Ig 
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CH 2 (OA 1 ) n -OCH 2 



CHOH 



(9) 



CH 2 OH 

2 8. TlBXm (AA) kZWlkkir 5 (11) <D# <J V =»-/M* 

IS (AA) :S (10) X"7F£tlZ>fc&m%. K/S**<a*$m&l%^Ttf>&#-^ 
^Afi£5£ (10) ©{b£W-#LT 1~2 0fi4%t5#qU ^oSfSlS4 O^TT-Tk 

,(OCH 2 CH 2 ) m1 OCH 2 4> 



O^ml^lOOO, OSm.2^ 1 0 0 0, 0^m3gl 0 00, 1 0^ml+m2 + 
m3 ^ 1 0 0 0 




G—4(OCH 2 CH 2 ) m2 OR 2 





(11) 
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l^gl^3, 0gg2, 0gg3, 2^g 1 + g 24-g 3S4 ) 

2 9. TfBlS (BB1) ~Xg (BB3) £*tr£ ^ fc fcWftei"*, 5£ ( 1 6 ) -e*3*t$JK 

X® (BB1) (1 2) ^*$*L5ffra-*K:»U »/np^^ S (14) 
flS"fr*trlP*.» 2 0~6 Otfc:l8VvcRf&$-g\ * (13) ©ft-&ft?r#5m :ott, 

V j £ 1 . 5XVhXg5 

V i >V j 

Vh :5£ (1 2) ■C*S4x«<l3-&*J© i e/»'* 
Vi :JB/nb^J^IB|0*A« 

vj :S: (14) -e^$tu5{b^-feo c e-'HSc 

II (BB2) : 5t (1 3) O-fb-frftl!!, * (1 5) 'C*4nSfls4'4fc*lP*., 20~80t) 
Vk>V j 

Vk :A (15) ^SfuSfc'Mfe©**'* 

X@ (BB 3) : U SfcteSJSffcfc 1 0fi*%£A±OjRflf©«Mi***»cT?* 
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(OCH 2 CH 2 ) m1 -OCH 2 ^~^ 
G— [(OCH 2 CH 2 ) m2 OH] g5 



J g4 



|(OCH 2 CH 2 ) m3 OX 1 ] g6 (12) 



^(OCH 2 CH 2 ) m1 -OCH 2 ^^ 

A 



Jg4 



G — [(OCH 2 CH 2 ) m2 OS-R 3 



O 

II 

iS- 

II 

o 



Y 

\oCH 2 CH 2 ) m3 OX 1 



g5 



•(13) 



WS-R* (14) 

6 



R 2 — OM (15) 



,(OCH 2 CH 2 ) m1 -OCH 2 ^^ 

G v —f (OCH 2 CH 2 ) m2 OR 2 ] g5 
(OCH 2 CH 2 ) m3 OX 1 ] g6 



g4 



•(16) 



ST*fc5„ mi % m 2 , m 3 it^¥^^ym^m^M^mx'h <? ; rmmm^mtcir 0 - 

O^mlSlOOO, 0lm2 glOOO, 0 3^1 0 0 0, 1 0 1 +m 2 + 
m3 ^ 1 0 0 0 



S 4, g 5, g6\*&Ammz$tt>u Tmmm^mtcto 
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0^g4, lSg5^3, 0^g6 % 2^g4 + g5 + g6^4 

WttCl, Br, I*»fe«R*ix5^ByyJ!K^-Cfc*. R 3 tt«*» 1 ~ 1 0 0#fl5*#2l 
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